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THE MANUFACTURE OF ARTIFICIAL LIMBS, 


forded by the peculiar industry we describe and illus- 
trate in this issue. The artificial limb manufacturer 
ranks, in a sense, with the reparative surgeon in the 


good he does to humanity. Especially at the present 


day his operations are of importance. The cases of 
amputation are getting more and more frequent. 
Trolley cars, steam railroads. agricultural machinery 
and factories are all responsible for many accidents, 
and naturally they are increasing in number. In early 
days the old peg leg of the Peter Stuyvesant type re- 
presented the best substitute for the natural member. 
The hook of Captain Cuttle recalls the substitute 
for the other members in vogue some years ago. 

Manufacturers of these primitive affairs attempted 
toimprove their product, and produced arms and legs 
with joints. The complicated natural leg was the 
model, and efforts were directed to reproduce its many 
motions. Much ingenuity was expended in this direc- 
tion, and in due course of time, through simplification 
of its parts, the structure, as has been aptly said, 
‘passed through all the possible stages from the leg 
automaton tothe leg practical.” The object of this 
article is to show how the artificial leg of the day is 
made, and our sketches have been made at the estab- 
lishment of A. A. Marks, of New York City. A curious 
collection of envelopes is framed and displayed in the 
office of the firm--envelopes addressed to them and 
which inclosed correspondence from every country, 
and which would in many eases be treasures to the 
philatelist. They are exhibited to show how the 
entire world draws upon their factory for artificial 
limbs. 


The leg with restricted back and forward ankle mo- 


tion was constructed by Mr. A. A. Marks during 
the interim 1853-1863. The joint included a spring 
adjustable for tension and provided compensation 
for wear. The experience of ten years showed 
that the ingenious and much praised ankle joint 
was too weak for hard service, and repairs were 
very frequently required. A patient applied to Mr. 


| Marks for a new foot without ankle joint. The idea, | down below the instep. The lower portion of the foot 
It would be hard to find a more beneficent example opposed to preconceived 1 tions, was carried out with | and the extension to the toes are made of sponge rub- 
of the progress of mechanical science than that af- ' some difficulty and the pr. biem was practically solved. | ber, fortified with several layers of canvas embedded 


Now, except in very special cases, the ankle joint is|in the mass. The footis rigidly secured to the ankle 
definitely abandoned, and the India rubber foot, the] end of the lower limb by a sort of mortising.” Some- 
result of a vast number of experiments, patented and ‘times the section of a log is turned out on a shap- 
controlled by this firm, is em- 
ployed. 

The first step in the process of 
leg making is the cutting of the 
timber. Two kinds of wood are 
used—the willow and the bass. 
These are felled with saws, are 
eut into short lengths, and an 
auger is driven through the axis 
of each log. The wood is kiln 
dried in live steam at a pressure 
of eighty pounds to the square 
inch. The endeavor in boring 
out the axis of the log is to pro- 
vide for internal contraction, 
thus preventing checking. Sev- 
eral years’ seasoning are given. 

The seasoned wood, which has 
been roughed out with a buzz 
saw, is received in the factory 
and is ready for the workman. 
Fig. 6, g, shows a log prepared for 
the shaping process. The work- 
man has to give the interior a 
shape representing the contour 
of the stump on which the shape 
is based. With peculiar carving 
tools, illustrated below (Fig. 6, 
a,c), the interior is rapidly exca- 
vated until the approximate 
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2. Shaping machine turning a leg section. 2, Finishing intevior of leg and facing off ankleend. 3. Settingupiegs. 4. Finishing legs and arms. 
5. Carving leg sections by hand. 6. Details and parts of artificial limb making. 
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shape is reached. As guide or template for the inte- 
rior, two pasteboard profiles (Fig. 6, d) of the stump 
are used, together with paper rings (Fig. 6, e), giving 
the girth of the stump at different places. The exte- 
rior is brought to shape by the drawing knife for the 
first steps, followed by the gouge (Fig. 6, b), spoke 
shave, rasp and sandpaper successively. The opera- 
tion of carving the exterior of the leg is shown in one 
of the cuts (Fig. 5). The interior is brought to its final 
shape by revolving sand wheels which smooth it core them waterproof for all ordinary purposes. 
to precise contour. The wheels, made of glue and, These operations, one of which is shown in Fig. 4, are 
sand on a core, are carried on the end of spindles| termed finishing. 

rotated at high speed by power, and these are moved But for special cases, where water is to be feared, a 
about against the interior of the jeg until it is finished. ; log is selected whose natural grain follows the curve of 
Coarse and fine wheels are used. The operation is|a leg and foot. From such a piece the entire lower 
shown in Fig. 2, in which also is seen a workman fac-|leg and wooden core of a foot is made all in one 
ing off the end of the leg to receive the foot. piece, and the rubber portion of the foot is attached 

The foot is made upon a wooden core which extends (Continued on page 68.) 


ing machine from a template or duplicate, and one 
of the cuts (Fig. 1) shows this machine in opera- 
tion. 

The leg is covered with rawhide tightly stretched 
over the outside of the wood; the foot is covered with 
white calfskin cemented on the upper surface and lap- 
ping over the sole. <A sole is cemented on and is sewed 
all around the edge to the upper covering. The foot 
and leg are now enameled and dried in an oven. This 
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THE PHYSICS OF THE BICYCLE. 

When a wheelman is moving forward on a bicycle, 
what keeps him up? That is the question asked by 
inquisitive minds, as the rider passes swiftly along on 
a wheel base practically without width. Sitting on a 
still wheel is an almost impracticable feat; but it is 
simple enough to maintain an upright position when 
moving at a very slow speed. It is a physical fact that 
a body in motion persists in maintaining its plane of 
motion, and unless some additional force acts on the 
body at an angle to the original line of motion, it will 
continue to move in its original plane until stopped by 
friction or arrested by an obstruction. A body set in 
motion tends to move in a straight line, and will do so 
unless affected by a force acting on it in a different di- 
rection from that of the first movement. 

To illustrate this point we might refer to the rim of 
a flywheel, which moves in a certain plane, but not in 
a straight line, because it is confined to a circular 
path by its spokes. Should the flywheel burst, its 
parts would fly off in paths that would be perfectly 
straight but for the force of gravity, and it is only too 
well known that these pieces are not easily deflected 
from the paths taken by them at the moment of the 
explosion. 

A wheelman is propelled through space at a velocity 
sufficient to cause him to maintain his plane of move- 
ment. Should he desire tochange this plane of motion, 
as in describing a curve, he can do it only by calling 
in the aid of gravity, i.e., he must lean to the concave 
side of the circle, more or less, according to the radius 
of the curve he is following. And further, in describ- 
ing acurve, he is impelled outwardly by centrifugal 
force, which is more or less, according to his velocity, 


-and he must oppose this force by a centripetal force, 


which in this case is gravity. This he does also by in- 
clining his body toward the center of curvature of the 
path he is describing. In this case the wheel some- 
times forms a considerable angle with the ground, so 
that under some conditions it slips from under the 
rider. It is in view of this fact that the circular bicy- 
cle race track at Manhattan Beach, Coney Island, has 
lately been constructed with a considerable downward 
inclination toward the center, so that wheels spinning 
on this curved track would be more nearly at right 
angles with the surface on which they roll. 

The ability of a bicycle and rider in rapid motion 
to doserious damageina collision with another ma- 
chine or with a pedestrian is fully appreciated by few 
wheelmen. A man weighing 150 pounds and moving 
at the rate of tenfeet per second (which is only about 
seven miles per hour) has a momentum of 1,500 pounds, 
leaving out of the account the weight of the wheel. 
This is sufficient to upset any pedestrian with terrific 
force. It has been suggested that the pneumatic tire 
forms a sort of fender which would prevent serious 
concussion in ease of a collision. It would undoubtedly 
have a slight modifying effect, but it would be of lit- 
tle account. A collision between two wheels, each 
with a 150 pound rider, spinning at the moderate speed 
of seven miles per hour, would result in a smashup 
with a force of 3,000 pounds. In view of these facts, it 
is no wonder that bicycle accidents are often very 
serious. 

The tractive force required to propela bicycle over 
a smooth level surface is estimated at 0°01 of the load; 
calling the load 150 pounds, a force of 14 pounds 
would be required to move the wheel forward, and 
this calls for a pressure on the pedals of 634 pounds on 
a wheel geared in the usual manner. When, however, 
the road is rough or on an up grade, the ease is differ- 
ent. On a grade of 1 in 10, for example, the rider, 
in addition to the tractive force, actually lifts 4 of 
his weight and that of the machine. 

With a rigid or semi-rigid tire the rider is obliged to 
exert sufficient force to lift himself over every ob- 
struction encountered by the wheel; the descent from 
the obstruction gives back a portion of the power ex- 
pended in surmounting it, but not all of it. In the 
case of the pneumatic tire, however, the small ob- 
structions are not an opposing element of any -conse- 
quenee, as the tire yields, in lieu of the wheel being 
raised, and the result is the wheel travels as upon a 
smooth track. 

—~<> +--+ 
NEW PRIZES FOR MOTOR CARRIAGE COMPETITIONS. 

In the belief that the invention and perfection of the 
vehicle motor is destined to work a revolution in road 
transportation, and witha view of stimulating inven- 
tion along that line, the proprietors of two papers, one 
in America and the other in England, have offered 
substantial cash prizes to be given to the winners in 
two new races. In America the Chicago Times- 
Herald offers $5,000 to be awarded in a race between 
Milwaukee and Chicago; and in England the Engi- 
neer offers one thousand guineas ($5,000) to the win- 
ners in a race to be held in some place in England, 
which will be decided upon later. The Times-Herald 
contest will take place about the 1st of November and 
definite details as to the exact date of the contest, with 
such regulations concerning it as may be decided upon, 
will be soon announced. The first prize will be $2,000 
and a gold medal, the same being open to the compe- 
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tition of the world; second prize $1,500, with a stipu- 
lation that in the event of the first prize being awarded 
to a vehicle of foreign invention or manufacture this 
prize shall go to the most successful American com- 
petitor; third prize, $1,000; fourth prize, $500. The 
third and fourth prizes are open to all competitors, 
both foreign and American. 

Over twenty-one American inventors have already 
notified the Times-Herald of their intention of com- 
peting. The present indications are that there will be 
not less than fifty and possibly double that number of 
vehicles entered in thisrace. It is too early to state 
how many French and German manufacturers will 
enter the lists, but it is probable some of the prize 
winners in the recent Paris Bordeaux contest will en- 
deavor to gain additional prizes. It is likely that the 
Daimler motor, which has proved so successful in both 
of the competitions held in France, will be used on 
several of the carriages. The offer of the Times-Herald 
is made with no intention of starting a ‘‘ horseless car- 
riage fad ” or of promoting a craze in this direction, 
but itis the opinion cf the best mechanical experts 
that the inventive genius of the world is in a fair way 
to solve the problem of propulsion on common roads 
by mechanical means, if it is not already solved. 
America is a country of magnificent distances, and its 
resources can never be utilized to the greatest advan- 
tage until the mechanical genius of the country has 
brought transportation to its highest possible develop- 
ment. 

For some time past the Engineer, of London, has 
urged the repeal of such provisions of the existing 
acts of Parliament as prevent the use of light vehicles 
propelled by steam or other power on the public roads 
of the United Kingdom. On July 20, Mr. Shaw-Le- 
fevre introduced the bill in the House of Commons de- 
signed to facilitate the introduction of horseless car- 
riages in England, and when he explained the mat- 
ter, not a single member objected, which was the 
more remarkable, considering how hard it usually is 
to overcome British conservatism. 

The Engineer believes that the introduction of the 
automobile carriage into England would throw open 
a new branch of trade, so that the start which Con- 
tinental engineers have made may not be allowed to 
interfere unduly with the home industries of Great 
Britain. They have, therefore, offered the sum of 
1,000 guineas in two or more prizes for public com- 
petition upon one of the main roads of the king- 
dom. The rules and details of the competition and 
the names of the gentlemen who have consented to 
act as judges willbe given out at an early date, and 
will be duly announced in these columns. 

The carriages driven by petroleum now cost a cent 
or one and one-half cents an hour per horse power to 
drive them, so that even for a long journey the cost for 
fuel is not very great. The first cost of an automobile 
carriage is about $1,000, not much more than a good 
carriage. Hardly any one would care to run a machine 
carriage more than ten hours a day, the cost being 
50 cents a day for fuel or $15 per month. Under favor- 
able circumstances a good horse cannot be kept in a 
large city like New York or Chicago for less than about 
$30 to $35 per month. Because motor vehicles forcom- 
mon roads are practicable in France and England, it 
does not necessarily follow that they would be in 
America. The roads in those countries are almost per- 
fection; but in this country a fairly good road is 
the exception, i. e., roads that are good the year 
round. Between the mud of the rainy season and the 
roughness when this mud is frozen, there are long 
periods of time when the petroleum carriage would 
have great difficulty in transporting passengers or 
freight. 


+ 8 
ATLANTA EXPOSITION NOTES. 

The work of construction at the Cotton States and 
International Exposition is rapidly approaching com- 
pletion. Several of the buildings have been finished 
The work 
of installation in the Electrical building has already 
begun, and the Machinery building is ready for ex- 
hibitors. The parking is almost finished and the 
grounds and buildings are beginning to resemble the 
completed Fair. The water from the city water works 
has been turned into the lake. 

Dr. Daniel C. Gilman, president of Johns Hopkins 


‘University, has accepted the position of chief of the 


Department of Awards atthe Exposition. This should 
be a guarantee of the high merit upon which the 
awards will be based. 

The General Council of Philadelphia has decided 
to send the Liberty Bell to Atlanta. The request . 
was refused at first, but the permission was granted 
after the Legislature of Pennsylvania decided to make 
a State exhibit. 

The electric fountain at the Exposition is being con- 
structed under the direction of the designer, Mr. 
Luther Stieringer. The design is that of a twin 
fountain, rising from an island in the center of the 
grand basin, immediately in front of the Machinery 
Hall. 

The island which forms the groundwork for the base 
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of the fountain covers the operating chamber, which 
is 100 feet long and 50 feet wide. There are 19 orifices, 
each with 7 to 10 jets; the electric lights used under 
each orifice to project the beam of light through the 
water are of 250,000 candle power each. The forms of 
water used are the solid stream, the geyser, the spray 
and the fog bank. The highest jets will rise some- 
thing over 100 feet from the basin of thelake. The 
fog bank is to be produced by steam condensed by 
means of spray. The four forms will be used alter- 
nately in various ways with fine effect. The streams 
and geysers will be interspersed with circular pipes 
throwing jets in the form of wheat sheaves. 

A party of newspaper men and ladies have arranged 
a house boat party to leave New York on the 1st of 
September for the Exposition. The route which they 
will take is a good illustration of the facilities for 
water travel through the United States. The route 
as outlined will traverse the Hudson River from New 
York to Albany, thence by the Erie Canal to Buffalo, 
thence to Cleveland, along the shore of Lake Erie, 
then to Portsmouth, Ohio, by the Ohio Canzl, where 
the Ohio River will be taken to the Mississippi, and 
the latter down to some convenient point, probably 
Memphis, from which the railroad will be taken to 
Atlanta. 

a 
LEATHER CANNON. 

On another page we give illustrations and an ac- 
count of the recent trial by the United States Ord- 
nance Board of Latulip’s rawhide cannon, which, at 
first glance, might seem to be a decided novelty. But 
itis a curious fact that leather cannons were among 
the earliest powder weapons used. Rawhide, however, 
has advantages over leather for this purpose. The 
following is from Farrow’s Military Encyc!opedia : 

‘A variety of cannon introduced by Gustavus Adol- 
phus into the army, on account of their mobility. Un- 
deniable evidence, however, of their earlier existence, 
though of a smaller size, is found in the Landeshuter 
Harnisch-Kammer-Inventarium, of 1562, in which men- 
tion is made of a ‘‘ Lange lederne Buchse mit Ku- | 
gel-Modell.” Although Gustavus Adolphus improved 
and perfected the leather cannon which he intro- 
duced into his ariny in 1626, and which he used in 
the siege of Wormditt, yet neither he nor the Ger- 
man Freiherr Melchior von Wurmbrandt, nor the 
North British Baron Robert Scot, can be regarded as 
the inventor. The invention is evidently of much 
earlier date. A leather mortar for firing shells, on ex- 
hibition in the arsenal at Venice, was, the Venetians 
assert, made in 1349; it is very likely, however, that 
its origin is somewhat earlier. One is here reminded of 
the many substitutes for metal ordnance, especially of 
the wooden cannon entirely bounded with ironhoops, 
which are frequently mentioned in the period from 
1525 to 1530. 

The leather cannon varied from a 1-pounder to a 4- 
pounder. The bore consisted of a copper cylinder, of 
the thickness of three fourths of the diameter of the 
ball used. The length of the cylinder was 16 calibers. 
Cascable and breech were screwed into the cylinder. 
The vent of copper was screwed into the breech. The 
entire length of the bore was covered with iron 
hoops, over which a number of ropes were wound, 
which in turn were covered with several layers of var- 
nish. Over these layers another round of ropes was 
wound, and over this was spread a layer of cement. 
This process was repeated until the coat was of the 
thickness of two calibers. The last coating consisted 
of tarred leather, which gave the cannon its name. 
The charge amounted to one-fourth, rarely one-third 
of the weight of the ball; the cannon was loaded only 
with canister. 

Canister shot, until that time only used in sieges, was 
introduced by Gustavus Adolphus into the field ser- 
vice and consisted mostly of musket bullets, though 
old pieces of iron were very often used. Theshot were 
put into wooden and tin boxes, linen bags, and some- 
times only in rude wicker baskets. The leather cannon 
of ninety pounds weight, with its light carriage, was 
easily drawn by two men. This cannon, however, by 
no means met the high expectations entertained of it. 
Already in 1631 the Swedes ceased using this nature of 
gun, because at the battle of Brietenfeld it not only 
became so overheated that the charges ignited of them- 
selves, but it also gave a very short and unreliable 
range. In 1629, a certain Lieutenant Wolf Muller, of 
Chemnitz, circulated the report that he was in pos- 
session of ase ret for the construction of leather can- 
non which had many and decided advantages over 
metal ordnance. The Elector of Saxony ordered Col. 
Von Schwalbach to investigate and to report as to its 
worth. The report of the colonel was found to be 
favorable, and expressed in these words: ‘‘ Owing to 
their light weight. easy transportation, and saving of 
powder, as well as the advantages they offer in the 
field against the enemy and in wountainous and 
swampy regions, in which latter places heavy cannon 
can seldoin be used at all, such pieces cannot be 
too highly regarded,” ete. 

The Elector ordered the construction of two leather 
cannon, for which were given ‘fifty-seven florins 
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three groschen, ready money, seventeen florins three 
groschen for sixty pounds pewter; fifty-one florins 
three groschen for two and one-fourth hundred- 
weight refined copper. Of the copper, the copper- 
smith received two hundredweight, with which he 
made a tube four and one-half ells long, weighing 
ninety pounds, and used twelve pounds for muzzle 
and vent. The waste in melting twice amounted to 
sixteen pounds, the remainder wasleft to the smith as 
pay for his work.” 

The trial with these leather guns could not have been 
very satisfactory, if we may judge from the following 
item of a record of weights of the armory at Dres- 
den, June 14, 1630: 

“Inventory of the weights of copper and pewter 
of the burst leather pieces in the Elector's Armory 
at Dresden: Copper, one-half hundredweight 
twenty-six pounds; pewter, thirty-four pounds.” No 
mention being made of these guns at a later period, 
it is taken for granted that this one failure was 
thought sufficient to cool all entousiasm for leather 
cannon.” 

nr oe ee EEEEEEEEEEEEEEeaeneT 
THE HEAVENS IN AUGUST. 

The chief celestial event for August is the attain- 
ment by Venus of her greatest brilliance on the night 
of the 18th, or more strictly speaking, the morning of 
the 14th; yet this can hardly be called an event, either, 
since it is a part of a continuous phenomenon, Venus 
having gained gradually in light ever since she became 
an evening star, earlyin the vear. And although from 
the 14th she will begin to lose light, yet the loss will 
not become conspicuous until near the end of the 
month. Now is the time for all possessors of good tele- 
scopes and good eyes to study Venus; for the possibility 
exists of making an important discovery concerning 
that planet. Some weeks ago the cable brought from 
Europe the news that a curious notch had been de- 
tected at the Vienna observatory near the south horn! 
of Venus and observers in this country were advised to 
look for the phenomencn, and note its peculiarities, 
The meaning of this is that Venus, which now appears 
in the form of a crescent moon, has on the inuer, or 
concave, edge of the crescent, near the southern end, a 
narrow scallop as if a bit of the face of the planet had 
been cut out there. The phenomenon is not a new 
one. It has been seen many times before, and, reason- 
ing on the basis of what plainly appears on the moon 
in similar circumstances, it would seem that this 
notch in Venus may be caused by the shadow of a 
gigantic mountain mass in the Antarctic region of 
the planet. The importance of a careful study of 
this and other faint markings on Venus depends not 
merely upon the information it may give concerning 
the surface features of that interesting globe, but 
also upon the bearing it may have on the question 
of the rotation period of Venus. 

Schiaparelli has asserted that the rotation of Venus 
is very slow and that probably it turns but once on 
its axis while making a revolution around the sun. 
It is easy to see that, if such is the case, Venus pos- 
sesses no alternation of day and night, such as we 
enjoy on the earth, but that, on the contrary, it is 
always day on one side of the planet and always 
night on the other side. And the orbit of Venus de- 
parts so slightly from a circle, and her axis is ap- 
parently so nearly perpendicular to the plane of the 
orbit, that there can be very little libration, in either 
latitude or longitude, to affect the presentation of the 
planet’s surface toward the sun. 

Now it must be confessed that, without drawing 
freely upon the imagination, it is not easy to recon- 
cile such a state of things as that just described with 
the conditions which would seem to be necessary in 
order to render a planet habitable by beings resem- 
bling ourselves. Of course, perpetual sunshine might 
not prove destructive to highly organized living forms, 
for they could, in various ways, be shielded from the 
effects of such a superabundance of radiant energy, 
and, on the other hand, life might exist where the only 
radiation received came from the stars. But, as I 
have remarked in a preceding article, Venus is so 
much like the earth in several other respects, that 
one would prefer not to believe she is so much unlike 
it in this, unless the evidence of the peculiarity 
ascribed to her by the Italian astronomer can be 
shown to beirrefragable. It is very much to be desired, 
therefore, that the present opportunity shall be fully 
utilized to add as greatly as possible to our knowl- 
edge of the markings and the motions of Venus. 

At the beginning of the month Venus is in the 
southern portion of Leo, and before theend she will 
have passed into Virgo. Everybody, of course, knows 
where to look for her—in the west after sundown ; and 
nobody will have to look twice to find her, but any- 
body who ean see her once and not look again is fitter 
to be despised than that imaginary creature of Shake- 
speare, ‘‘ who hath no music in himself.” 

Next to Venus, Saturn is the most conspicuous 
planet now on view, and I repeat my advice to every- 
body who ean get the opportunity to take a good look 
at its marvelous rings. One might travel to the confines 
of the universe without finding anywhere an exact 
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duplicate of them. To see them with an adequate 
telescope is to become on the instant an astronomer, if 
spirit if not in practice. 

Saturn remains some ten degrees east of Spica, the 
bright star of Virgo. By the end of the month it will 
set too early to be advantageously studied with a 
telescope. 

Mercury, Mars and Neptune are too near the sun for 
observation. Jupiter begins to emerge from the sun- 
light asa morning star early in the month, but will 
not be well seen before the autumn months. Uranus 
remains in Libra a few degrees east of the star Alpha. 

The moon fulls on the morning of August 5 in the 
constellation Capricornus, and reaches last quarter 
near noon on the 18th in Aries. Beginning its circuit 
again as new moon on the morning of the 20th in Leo, 
it attains first quarter on the 27th, about a quarter be- 
fore1 A. M., in Scorpio. Itisin perigee on the 20th 
and in apogee on the7th. A partial eclipse of the sun 
occurs on the morning of the 20th, but will not be 
visible in this country. 

It will be observed that the moon is in perigee, or 
nearest to the earth, on the day of the eclipse, when, 
of course, it will be just in a line from the earth to the 
sun. Under such circumstances not only is the moon’s 
tidal attraction greatest, but its attraction is at the 
same time united with that of the sun. The conse- 
quence must be higher tides than usual; while those 
who believe that the varying strain of the sun’s and 
the moon’s tidal pull on the earth is an element in the 
production of earthquakes should expect unusual phe- 
nomena of that kind about the time of the eclipse. 

The moon will be seen near Venus on the evening of 
the 22d, near Saturn on the evening of the 24th and 
near Uranus on the evening of the 25th. 
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Cycle Notes, 

The greatest achievement of the bicycle of late was 
the covering of 515 miles within twenty-four hours, 
which was done by a Frenchman named Huret. It is 
well known that but few horses have been able to go 
100 miles in this time. But it is not the exceptional 
speed or endurance of phenomenal riders which makes 
the bicycle the most popular invention of this or any 
other time. There is a charm, a degree of freedom, a 
power, belonging to the bicycle which only those who 
ride it comprehend. 

Amos Holmes, of Unadilla, N. Y., 94 years of age, 
claims to be the oldest bicycle rider in New York 
State. 

One of our correspondents, who is now taking a cy- 
cle tour through France, reports that the French and 
English wheels are heavier and more clumsy than the 
American vehicles. A first-class wheel, such as Amer- 
icans use, is not to be had in Europe. Our correspond- 
ent regrets he did not take his Yankee wheel with 
him. 

Bike Don’ts.—A writer in the New York Sun gives 
the following: 

Don’t be down on everbody else’s wheel except your 
own. 

Don’t go back and apologize when you knock a man 
or woman off their pins. You may mean well, but 
you will find the person knocked down unreasonable 
and sometimes impertinent. 

Don’t ride over railway crossings. Don’t try to in- 
struct others unless you know a good dealabout riding 
yourself. Don’t laugh at beginners, but remember 
that we've all been there ourselves, and don’t get dis- 
satisfied with your own wheel because some one has a 
machine that is a little better. 

Don’t lend your wheel unless you do it to get rid of 
the borrower, and you may feel pretty sure that you 
get rid of your wheel at the same time, for it always 
injures a bicycle to lend it. 

Don’t allow your wheel to remain in a dirty condi- 
tion for even a very short time. 

8 
DECISIONS RELATING TO PATENTS. 
United States Circuit Court of Appeals — Seventh 
Circuit. 
RUSSELL Vs. KERN. 


Letters Patent Nos. 133,898, 187.495, 154,770 and 
158,992, to George T. Smith, for middlings purifiers, 
having expired prior to the commencement of the suit, 
afford no basis for equitable relief. 

Letters Patent No. 164.050, granted June 1, 1875, to 
George T. Smith, for middlings purifier, having ex- 
pired after the filing of the original hill, but before the 
return day of the subpena, it was within the discretion 
of the court to dismiss the bill for want of equity. 

Letters Patent No. 187.923, granted February 27, 
1877; No. 194,539, August 28. 1877; No. 208,936, Oc tober 
15, 1878; No. 236,101, December 28, 1880, and No. 258, 142, 
May 16, 1882, to George T. Smith, for middlings 
purifiers, Held invalid as being for indivisible inven- 
tions covered by earlier patents to the same party. 

Appeal from the Circuit Court of the United States 
for the Eastern District of Wisconsin. 

Before Woods, Jenkins, and Showalter, judges. 

Woods, C. J., delivered the opinion of the court. 

Bill dismissed. 
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THE MANUFACTURE OF ARTIFICIAL LIMBS, 
(Continued from first page.) 


directly thereto. This makes an absolutely water- 
proof leg, which is adapted to those whose occupations 
expose them to wetting. 

The knee joints are made in several ways, whose de- 
tails cannot well be gone into here. The operation of 
setting up the leg and connecting the knee joints is 
shown in Fig. 3. These joints have been, in some 
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cases, constructed on principles adapted to the ideas of 
the wearers, where such seemed good practice. The 
elasticity of the foot, due to the depth of sponge rub- 
ber at the heel and to the long rubber toe, takes the 
place of the ankle joint. 

Artificial arms are made in the same way. India 
rubber hands are used instead of the old wooden ones. 
Sometimes a hand with malleable wire finger cores is 
employed. Holes are bored in the wooden core of the 
hand into which the doubled ends of bundles of wire 
(Fig. 6, k) are inserted and pinned; h shows the hand 
thus faradvanced. Tape wrapping is then applied 
until the fingers reach the proper size, as shown in i, 
when all is ready for the coating of India rubber. 
This hand can have its fingers bent so that it can hold 
a pen or other light instrument. In Fig. 6f are shown 
a knife and brush adapted to be inserted in a socket 
in the hand. The small projecting handle is used to 
insert them with. 

The beneficent results of this work have been men- 
tioned. In the Marks factory is a workman with two 
wooden legs. He does a full day’s work standing at 
his bench, and then will often play billiards all the 
evening. Itis impossible to believe that he depends 
altogether on artificial limbs. Tight rope walking, 
hurdle jumping and other apparently impossible feats 
are performed by wearers of the Marks limbs. Asa 
mechanical process the operation of wooden leg mak- 
ing is most interesting, and the limits of this article 
preclude a full description. 

The noise of machinery, the humming of wheels, 
the buzzing of saws and the many men stationed at 
their benches show that the industry is of far greater 
magnitude than any one would suppose. There are 
over forty employes in this establishment, and the 
capacity represents an output larger than the aggregate 
of any other ten artificial limb factories in the world. 

+8 2 
A CASE TO HOLD A BICYCLE. 

To obviate the inconvenience of moving a bicycle 

into or out of the house whenever the machine is used, 


MUMFORD’S BICYCLE CASE, 


the case for holding the wheel shown in the accom- 
panying illustration has been patented by Mr. Nor- 
man W. Mumford, of Santa Barbara, Cal., the case 
being adapted to be securely locked to a building, 
post or other fixture. It is a closed box-like structure, 
with bottom raised to protect it from moisture and has 
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at its ends handles to facilitate moving it about. In|A BRACKET SUPPORT FOR SHADES, CURTAINS, ETC. 


its bottom are parallel guides, whose inner ends incline 
upward, so that when the machine is pushed back 
into the case, the rear wheel will fit snugly between 
the higher portions of the guides. Nearly opposite 
the handle bar, at the top and sides, are straps by 
which the machine may be held so as not to move in 
the case. 
Oo +O Oo 
Mishap to the Columbia, 

On July 13 the U. S. cruiser Columbia, while being 
dry-docked at Southampton, England, was strained, 
owing to the placing of the keel blocks of the dock too 
far apart, which caused the keel plates of the vessel to 
be dented in and the cewent between them and the 
inner hull to be cracked. The ship was further dam- 
aged by the bending of several frame stanchions. Re- 
cent reports from the Navy Department at Washington 
say that about $5,000 will be the cost of repair, and 
also that a court of inquiry will probably be instituted 
for fixing the responsibility in the matter. The 
Columbia was dry-docked at Secretary Herbert’s 
orders, so that she might be put in condition ror a trip 
against time across the Atlantic, and itis not thought 
the damage is serious enough to prevent this or parti- 
cipation in the coming squadron maneuvers. 

The mishap to the Columbia appears to have been 
the result of gross carelessness somewhere. It seems 
almost incredible that the dock people should not have 
known how to block the ship properly. We presume 
the arrangement of the blocking was not examined by 
the officers of the vessel before the docking; they no 
doubt took it for granted that everything was arranged 
in the best possible manner. 

et 0 ee 

AN IRON GRINDING MILL OF LARGE CAPACITY. 

The illustration represents a mill of approved excel- 
lence, especially adapted for grinding corn, oats, spices, 
oil cake, cocoanut shell, glue, sugar, ete. It is manu- 


factured by Munson Brothers, Utica, N. Y. The} 


grinders comprise two disks mounted on steel shafts, 
and running ata high speed in opposite directions, 
there being fastened to the disks hard metal grind- 


THE ROBINSON GRINDING MILL. 


ing plates which require no sharpening and which 
will wear from six to twelve months. When worn out 
they are replaced at small cost. The mill requires no 
special foundation, and can be driven by belts from 
above, below or diagonally. The mill is easy to ad- 
just, and the journals are connected by yoke and are 
self-oiling. It doesnot require skilled labor to operate 
the mill, and its capacity is from 60 to 100 bushels per 
hour. It occupies a floor space of 6 feet 8 inches by 2 
feet 4 inches over all, and is run with 20 to 25 horse 


power. 
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Typography a Roman Art, 

It is stated on the authority of the Foia Diecessana, 
the official paper of the Greek-Rouman bishopric of 
Carausebes, in South Hungary, that unmistakable 
evidence of the art of typography has been discovered 
among the ruins of Bersovia, in Dacia, an old province 
established as a colony by the victorious Romans on ter- 
ritory then acquired by them. The discovery is attribut- 
ed to the architect and archeologist Adrian Diaconu, 
who, it is said, found evidence of the use even of mov- 
able ty pe by the Romans at this colony, and particu- 
larly by those of the fourth legion, Flavia Felix. Two 
members of the Bucharest Scientific Academy confirm 
Diaconu’s opinion, having examined the evidence and 
declared the discovery to be of the utmost import- 
ance. 

If these facts be really true, the honor of inventing 
typography will no longer reside with the Germans 
nor with the Italians, who attributed the discovery to 
Panfilio Castaldi. 

ae 
A Northern Scientific Expedition. 

The steamer Portia sailed from Brooklyn June 22 
carrying an expedition under Emil Diebitsch which 
will proceed to Lieut. Peary’s headquarters in North 
Greenland and will bring him and his small party of 
explorers home. The relief party is composed of Prof. 
Rollin D. Salsbury, of Chicago University, Theodore 


A very simple and convenient bracket, readily: at- 
tachable to a window or door frame, is represented in 
the accompanying illustration, and has been patented 
by Mr. Charles Pettit, of No. 8005 South C Street, Ta- 
coma, Washington. Fig. 1 shows the bracket in posi- 
tion for the support of a curtain pole and a shade roller, 
Figs. 2.and 3 representing modified forms of the im- 
provement. As shown in the first figure, the bracket 
is formed of bent wire, terminating in pins atits upper 
end adapted to be driven into the top of the window 
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PETTIT’S CURTAIN BRACKET. 


or door frame, an auxiliary bracket for the support of 
the curtain pole being held on the first bracket, and 
having at its outer end an eye in which a thumbscrew 
may be inserted. In Fig. 3 the bracket is shown 
formed of sheet metal, and the flat arm at its upper 
end has an angular extension with teeth adapted to be 
driven into the top edge of the support. Other varia- 
tions of the form of the bracket are set forth in the 
patent. 
a a 


Animal Humbugs. 


In military stables horses are known to have pre- 
tended to be lame in order to avoid going to a military 
exercise. A chimpanzee had been fed on cake when 
sick; after his recovery he often feignea coughing in 
order to procure dainties. The cuckoo, as is well 
known, lays its eggs in another bird’s nest, and to 
make the deception surer it takes away one of the 
other bird’s eggs. Animalsare conscious of their deceit, 
as shown by the fact that they try to act secretly and 
noiselessly; they show a sense of guiltif detected; they 
take precautions in advance to avoid discovery; in 
some cases they manifest regret and repentance. Thus, 
bees which steal hesitate often before and after their 
exploits, as if they feared punishment. A naturalist 
describes how his monkey committed theft. While 
he pretended to sleep the animal regarded him with 
hesitation, and stopped every time his master moved 
or seemed on the point of awakening. — Public 
| Opinion. 

AN IMPROVED THILL COUPLING. 

In this coupling the thill or pole iron is so held that 
it cannot leave the coupling unless purposely removed, 
the thill irons being readily placed in coupling position 
or removed. The improvement has been patented by 
Mr. William H. Byrne, of Piedmont, Wyoming. The 
| body of the coupling has extending through from side 
to side a horizontal wedge-shaped recess with under- 
cut side walls, and in the bottom of its forward wall 
is an auxiliary semicircular recess. A wedge-shaped 
block adapted to fit into this space has a semicircular 
recess registering with the auxiliary recess in the body 
of the coupling, the head of the thill iron being held 
in the space afforded by the two recesses, and its shank 
having free movement in a vertical recess in the front 
of the body of the coupling. The block is held from 
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BYRNE'S THILL COUPLING. 
lateral movement by spring-pressed bolts, at the bot- 


tom and back, and to prevent rattling a packing of 
rubber may be placed on the head of the thill iron, to 


Le Boutillier, of Philadelphia, John E. Walsh, of| be held in place by the block or by a thin iron fitting 
Washington, and Prof. L. L. Dyche, of the Kansas| the back end of the shaft, and with each end turned 


State University. 
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back over the block. 
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IMPROVED REPEATING PISTOL. 

We have described at various times automatic 
military arms, like the Maxim gun, automatic rifles to 
be used from the shoulder, like the Rees magazine 
rifle, and now comes an automatic pistol, which ex- 
tracts the cartridge case, inserts a new cartridge and 
compresses the striker spring, by the force of the recoil. 
Of course, it cannot be kept in action for an indefinite 
period, like the Maxim gun, as the supply of cartridges 
is limited to eight. Up to this number, however, it 
can be fired as fast as the trigger can be’pulled, and 
that without the disturbing effect that arises in a re- 


Fig. 2. 
THE BORCHARDT REPEATING PISTOL. 


volver from the exertion of having to rotate the cham- 
bers and compress the spring each time. 

The Borchardt repeating pistel is manufactured by 
Messrs. Ludwig Loewe & Company of Berlin. As 
shown by the illustrations, it departs considerably 
from the usual form of such a weapon, the stock being 
continued backward to provide for the repeating 
mechanism. The cartridges are contained in the grip, 
and as they are fired there is no perceptible difference 


in the balance of the weapon. The barrel (Figs. 1, 2, | 


and 11) is of considerable length, and is capable of 
sliding in guides in the grip 3 (Figs. 4and,11), together 
with the receiver 34 (Fig. 11). The breech block 41 is 
guided in the receiver by means of two ribs, and is 
held up firm against the force of the explosion of the 
charge by means of two links 47 and 49 (Figs. 4, 7% 
and 11), which at the time of firing are inline. The 
link 47 is pivoted to the breech 
block, and the link 49 to the re- 
ceiver. Whena cartridge is fired, 
the barrel is forced backward by 
the recoil, the receiver, the breech 
block, and the two links all moving 
together, the parts being in the po- 
sitions shown in Figs. 3 to5. But 
after a very short motion the roller. 
52 (Figs. 4, 7, and 11) strikes the 
curved path 19, whereupon the two 
links are brought into the toggle 
joint position shown in Fig. 9, and 
the breech block 41 is drawn clear 
back from the barrel. In going 
back it takes the empty shell with 
it, by means of the extractor, until 
the shell strikes the ejector 14 and 
is thrown out. The top cartridge 
in the magazine is held by the feed- 
ing spring 68 to 71 (Figs. 10 and 11), 
ready to be inserted into the cham- 
ber on the return of the breech 
piece. The lips at the mouth of the 
magazine allow the base of the top 
cartridge to project a little into the 
path of the breech block, whose re- 
turn is effected by the springs 31 
and 17. The former is fixed to a 
pin in the grip at one end, and is 
pivoted to the link 49 at the other 
end (Fig. 8), while the spring 17 
limits the movement of the link 49. 
The effect of these two springs is to 
move the parts from the position shown in Fig. 7 to 
that in Fig. 8, immediately the back stroke is com- 
pleted. : 

We have thus seen how the breech is opened, the 
empty shell extracted, a fresh cartridge put in position 
and driven into the chamber, and the breech closed. 
It remains to be seen how the striker spring is com- 
pressed and the lock cocked. The front end of the 
forward link 47 has, on the left side, a projecting nose, 


which draws back the firing bolt as soon as the open- 
ing of the breech takes place. The firing bolt 43 (Fig. 
3) is a hollow cylinder, with a projecting lug on one 
side, and a spiral spring 44 (Fig. 8) in its interior. This 
spring takes against the screw plug 42 which closes 
the rear opening of the breech block. The lug on the 
firing bolt is engaged by the nose of the sear 35. 
The trigger 10 moves in a circular 
groove in the side and forward of the 
grip. When it is pulled, the wedge- 
shaped end presses the front arm of 
the sear inward, and raises the nose of 
the sear arm sufficiently to release the 
firing bolt. 

The movement of the breech block 
and linksis so rapid that the finger 
cannot release the trigger before they 
have reloaded the pistol. There is, 
therefore, a special contrivance to 
prevent the whole eight cartridges 
being fired off in a second or so. In 
order that the sear may not strike 
solid against the still’ raised wedge- 
shaped end of the trigger, a yielding 
pin 39 is fitted into the forward end 
of the sear. This pin rests on the spiral 
spring 40, and recedes when it strikes 
against the trigger, and after the trig- 
ger has been released, snaps forward 
behind the wedge-shaped end of the 
latter, so that the firing can be re- 
peated. 

The cartridges, eight in number, are 
contained within a case 61 to 67, 
which is pushed up into the hollow 
grip, and snapped there by the spring 
8. This casecan be withdrawn at any 
time to see how many remain. Spare 
cases can, of course, be carried to ex- 
pedite the loading in the heat of bat- 


up the valley, and are in Hartford as well asin this 
city. The damage done in the famous elms of New 


Haven, the Elm City, is melancholy to contemplate. 
The trees are as brown as in the last of fall, and no 
work has as yet been done to stop the despoilment 
Last week the city council determined to take mea 
ures against the pest. 


Most of the mischief for this 


tle. The spring 8 also secures the 
“safety” 7 in both positions. This 
latter is fitted into vertical grooves in 
the side of the grip. When pushed 
upward by the thumb, it locks the 
sear and trigger, and prevents every 
motion of the mechanism. 

Fig. 2 shows the method of intro- 
ducing the first cartridge inte the chamber. The grip 
is held in the right hand, and the knob on the link 49 
drawn back by the left hand until the breech block is 
past the base of the top cartridge. The breech block is 
then allowed to return, pushing the cartridge before it. 
The pistol is now loaded and cocked, and if it is not to 
be fired immediately, the ‘‘ safety ” must be pushed up- 
ward to prevent accident. For our illustrations and the 
foregoing particulars we are indebted to Engineering. 

i 
The Elm Leaf Beetle in New England, 


The advance of the elm leaf beetleinto New England 
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THE BORCHARDT REPEATING PISTOL. 


has been extremely rapid. When attention was first 
called to their probable advent a month ago, the 
entomologists had not evidence that there was one in 
New England, but they had probably then begun 
their visitations, and about a fortnight ago they were 
reported in full force in several towns in Connecticut 
and western Massachusetts, Stamford, Milford, Bridge- 
port, and other towns along Long Island Sound have 
been ravaged, and from New ‘Haven they have come 
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THE BORCHARDT REPEATING PISTOL. 

year had been done, and that will be the case almost 
everywhere, though perhaps in this city we may have 
begun in time. to save most of our trees, A few weeks 
ago the State Agricultural School at Mansfield, Conn., 
published full directions for the meeting of the elm 
leaf beetle at the outset. Prof. C. D. Woods said : 

‘The easiest way to destroy the beetles and prevent 
to a considerable extent their ravages another season 
is to treat the ground around the base of the trees for 
a distance of several yards with strong kerosene emul- 
sion. This will not help the trees this season, but if 
all the pups at the surface of the ground are destroy- 
ed, and if this is done under all the 
trees in a given town, there will 
be no beetles to lay eggs next sea- 
son. 

“Unless pup® are destroyed now 
the only way to protect the elms 
next year will be by the expensive 
and somewhat difficult method of 
spraying with Paris green or Lon- 
don purple. The kerosene emul- 
sion is best prepared in this way: 
Soft soap, one quart ;-kerosene, one 
pint; water, six quarts. Warm the 
soap until it becomes’ liquefied. 
Remove from near fire; add the 
kerosene, and agitate rapidly with 
a force pump for five to ten minutes 
until it becomes a homogeneous 
creamy mass from which the kero- 
sene will not separate on standing. 
Add the water and thoroughly mix, 
when the emulsion will have the 
appearance of milk.. This should 
be applied near the trees at two or 
three different times in sufficient 
quantities to thoroughly saturate 
the surface of the ground. A force 
pump with spraying nozzle or a 
watering pot with rose can be used 
to apply the emulsion.” 

The Elm City authorities began 
their tardy work Saturday by 
pumping the kerosene emulsion 
into the tops of the elms. 

In many places in Massachusetts the old protection 
against the canker worm is brought into play, the 
same which was used a score or more years ago all 
over Boston, every tree on the Common being. then 
belted with tin bands, drawn taut about the tree 
trunks with their projecting, crumpled edges bent 
downward, and a gutter kept filled with kerosene to 
receive the larve as they crawl up.—Springfield Re- 
publican, July 22. ' 
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Gorrespondence. 


Safety Devices Wanted. 
To the Editor of the SCIENTIFIC AMERICAN : 

The loss of life from runaway accidents in this coun- 
try mounts upto the hundreds yearly, so that very 
many people, especially women, fear to ride or drive. 
The best of horses are timid among steam cars, trolley 
lines, bicycles, and the thousand and one things one 
meets nowadays on our roads. Cannot some of your 
inventors design a safety brake that will stop the crazy 
beast, or a device to detach him from the vehicle and 
let him go headlong by himself, or blinders to blind 
him, or a throat latch to choke him ? 

There is money, and a good deat of it, to be made by 
a good, effective device of some kind for this purpose. 


Wm. H. HIGBEE. 
New York, July 19, 1895. 


Science Notes. 

Molybdenum.—Mr. Moissan recently reported the 
results of his researches on molybdenum to the French 
Academy of Sciences. He fused the metal easily and 
in great purity in the electric furnace. Its density is 
9, It is a metal as malleable as iron, is easily filed 
and polished, can be forged when heated, and 
scratches neither giass nor quartz. Being very free 
from carbon and silicon, it does not oxidize in air un- 
less at a dull red heat. and can be preserved for days 
in water without chemical change. In the presence of 
air, it becomes covered with an iridescent film like 
steel. When heated with carbon, it forms a steel 
much harder than puremolybdenum. It will be use- 
fui in the purification of Bessemer steel as a substitute 
for manganese, since the compound, being volatile, 
will not mix with the slag. 

Boiler Incrustation.—Mr. G. Lievin, says Le Genie 
Civil, has just pointed out to the Academy of Sciences 
the property that crude petroleum possesses of pre- 
venting incrustation in steam boilers. The Comptes 
Rendus publish merely the following extract from a 
study that evidently interests the Academy but slight- 
ly, and that might better have been submitted to the 
Society of Civil Engineers or the Society of Encourage- 
ment: 

“We add a few cans of crude petroleum to our feed 
water, and never have had any new incrustatious. 
The deposit of mud that sometimes forms in the 
boilers is expelled at the close of work through the 
mud cock at the bottom, when the pressure of the 
steam is not so strong.” 

Toxicity of the Fluorides.—There is no doubt, says 
the Pharmaceutische Centralhalle, that the fluorides 
will soon find extensive application both as preserv- 
ing agents for food and as antiseptic medicines. Their 
progress seems only to be checked by the fears en- 
tertained of their poisonous nature. Experiments 
made with animals, however. show that they can 
take immense quantities of fluorides with perfect 
impunity, and, even after continued use, no poisonous 
effects result. Tappeiner finds that although sodium 
fluoride is more poisonous than other alkaline salts, 
it would be necessary for an animal of one thousand 
pounds weight to swallow at least one thousand liters 
(beer refuse ?) per day before toxic effects would en- 
sue. He estimates that a fatal dose would have to 
consist of 0°5 kilo. to each kilo. of body weight. 
Goats and dogs have also been experimented upon 
and given daily for three months from 0°3 to 05 
gramme of sodium fluoride with their food without 
being any the worse for their experience. In the case 
of the former, the milk was even not in the least af- 
fected. The effects produced on human beings seem, 
however, much less favorable. Mr. A. G. Bloxam pur- 
posely consumed a pirce of salmon which had been 
lying for three months in a five per cent solution of 
sodium fluoride. After eating, salivation set in at 
once, followed by sickness and diarrhoea, and in the 
night the circulation became very slow. Heestimates 
that the quantity of sodium fluoride consumed 
amounted to about 5°5 grammes. 

Musk.—The odor of musk is very widely diffused in 
nature, both in the vegetable and animal kingdoms. 
Of the former may be instanced the common musk 
plant Mimulus moschatus, Doug!.) and the seeds of 
the Abelmoschus moschatus, Medii, Hibiscus moscha- 
tus, Lin., which are employed by the French under 
the nanie of ambrette as a substitute for animal musk. 
In the animal kingdom there are several pervaded 
with the musky odor among insects, quadrupeds and 
reptiles; but for commercial purposes musk 1s solely 
obtained from the male of the musk deer (Moschus 
moschiferus). 

This strong perfume is in demand ail over the world. 
The Chinese have known it for many ages, bordering 
as their empire does on Thibet and Siberia. They call 
it che-kiang, “che” being the name of the animal, 
and “kiang” meaning perfume. 

The musk deer lives in Thibet, Yunnan, Sze-tchuan, 
and more sparsely in Pielschi-li, or Chili, North China. 
Manchuria also furnishes it. The principal depot of 
the musk trade is the city of Tachien-lu, in about 30° 


north latitude, west of the province of Sza-chwan. 


_|Thibet and Annam are the principal musk-producing 


districts. Silungchan, in Kwangsi, and Wutingchan, 
in Yunnan, are probably the chief markets for the 
musk shipped from Canton. 

Mr. R. Lydekker contributed a paper to the Jour- 
nal of the Royal Asiatic Society of Bengal, in 1880, 
stating that the musk deer there was of common oc- 
currence, and probably extended north of that district 
in most of the open countries up to Thibet, and thence 
across or round the Gobi desert into Siberia. There 
are two commercial kinds of musk, the Tonquin of 
Thibet, received chiefly from China, and the Cabar- 
dine or Siberian, from India. As the interior or In- 
dian consumption is not taken into account, probably 
20,000 deer are actually killed, male and female. In 
some adult males the pod will contain over 2 ounces, 
but an ounce may be taken as the usual average. 
Many of the deer killed when young will only aver- 
age, all round, half an ounce. In most of the hill 
states of India, the musk deer is considered aroyal 
property, and the rajahs keep men purposely to hunt 
it. The Cabardine musk, which is inferior to the 
Tonquin, is believed to be obtained from a species of 
musk deer called ‘t Kubaya,” probably Moschus Sibe- 
ricus. 

The Hydrogen Wall in Electrolysis.—To obtain a 
greater efficiency in the reduction of the highly electro- 
positive metals, such as potassium, from aqueous solu- 
tions, Mr. L. Pyke, at the recent Royal Society soiree, 
showed the ‘“thydrogen wall.” He produced an amal- 
gam of the metal under reduction by placing the mer- 
cury cathode in a porous vessel. The amalgam is in 
its richest condition at the top of the porous vessel, 
which is the part furthest removed from the liquid. 
The precise action of the device is said to be the pre- 
vention of the liberation of hydrogen at the electroly- 
tic contact surface. 

Electricity in the Bessemer Process.—What may turn 
out to be one of the greatest inventions of the age was 
recently tested at the Homestead Steel Works and 
proved very successful. It was the test of a plan for 
reheating steel by electricity under the Bessemer pro- 
cess. Steel men have tried to solve the problem of 
preventing the chilling, but all have failed. Mr. C. M. 
Schwab, manager of the Homestead plant, and Mr. A. 
C. Dinkey, head electrician, recently put their minds 
to work on a plan to obviate the difficulty by the 
use of electricity. A heat there was allowed to be- 
come somewhat ‘‘cold,” and the electricity was intro- 
duced. The effect was startling. The molten steel, 
about twenty tons, that was lying dead in the ladle, 
immediately began to boil, and in a few minutes 
reached a white heat. The blaze ascended several feet 
above the ladle and was of blinding intensity. The 
steel was poured, but over a dozen workmen had their 
eyes burred badly. 

Sources of Colors.—An interesting enumeration has 
been made by somebody and published in a technical 
journal of the sources of color. From this it appears 
that the cochineal insects furnish the gorgeous car- 
wine, crimson, scarlet carmine and purple lakes; the 
cuttlefish gives sepia, that is, the inky fluid which the 
fish discharges in order to render the water opaque 
wken attacked; the Indian yellow comes from the 
camel ; ivory chips produce the ivory black and bone 
black ; the exquisite Prussian blue comes from fusing 
horse hoofs and other refuse animal matter with im- 
pure potassium carbonate; various lakes are derived 
from roots, barks and gums; blue black comes from 
the charcoal of the vine stock; Turkey red is made 
from the madder plant, which grows in Hindostan ; 
the yellow sap of a Siayn tree produces gamboge; raw 
sienna is the natural earth from the neighborhood of 
Sienna, Italy: raw umber is an earth found near Um- 
bria and burned ; India ink is made from burned cam- 
phor: mastic is made from the gum of the mastic tree, 
which grows in the Grecian Archipelago : bister is the 
soot of wood ashes: very fittie real ultramarine ob- 
tained from the precious lapis tazuli, is found in the 
market: the Chinese white is zine, scarlet is iodide of 
mercury, and vermilion is from the quicksilver ore 
cinnahar. 

—— 
Armor Tests. 
- Orders have been sent to the Norfolk Navy Yard to 
prepare a section of the side of a ship, which, when 
completed, wili be shipped to the Indian Head prov- 
ing grounds, where a 14 in. ballistic plate, representing 
a group of armor for the sides of the battleship Iowa, 
will be fitted to it. Thisstructure will be exactly simi- 
lar to the section of the side of a vessel. It will be 
fired at with a 12 in. gun first, to try the armor for 
acceptance, and if the plate passes the ballistic test, it 
will be fired at with a 18 in. gun to obtain the effect 
such an impact will have ona vesseisside. Heretofore 
the knowledge of the department regarding the action 
of projectiles on ships sides has been largely theoreti- 
eal, the actual experience being confined to the results 
obtained from the impact of projectiles on plates fitted 
to 36 in. of solid oak backing. Another interesting 
experiment will be made with armor plate bolts to 
ascertain whether or not it is feasible to shorten them. 
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Bolts for heavy plates now weigh 150 1b. each and are 
troublesome and expensive to put in place. A bolt 
prepared by the Board, consisting of Naval Construc- 
tors Stahl and Capps and Professor Alger, is greatly 
reduced in length and weighs 50 Ib. less than the 
larger size. The total weight saved on these bolts in 
fitting armor plate toa ship would average about 25 
tons—a saving the authorities are anxious to make. 
Bolts of this size will be arranged at the Indian Head 
proving grounds to hold armor to backing and will be 
fired at. The result of this experiment will develop 
the size of bolt to be used in fitting armor on the new 
battleships. 
————_——o+ 8+ —__$__\__—— 
The Sheathing of Iron Ships. 

The most economical and durable method of sheath- 
ing ships to prevent fouling is a subject of great inter- 
est to all, and a most valuable contribution on the sub- 
ject, from the experience of the Admiralty, has been 
communicated to the Institution of Naval Architects 


| by Sir William White. 


The only records available up to the present time have 
been those contributed by the late Mr. Grantham, in 
1869, chiefly based upon experience gained with the 
composite ships of the mercantile marine. In the 
Royal Navy wood had been largely—indeed, chiefly— 
used in the construction of various classes of unarmor- 
ed vessels. The information now given is essentially 
as regards the behavior of sheathing applied to com- 
plete iron or steel hulls, and as this has been practical- 
ly outside mercantile experience, the procedure has 
been necessarily experimental in the navy to a large 
extent. 

There has been considerable divergence of opinion 
as to the best metallic sheathing to be used on iron 
and steel ships. The advocates of copper and zine 
respectively had each strong points to urge: galvanic 
action between iron and steel and copper, in which 
the former would be the sufferers, was feared, where- 
as it was pointed out that zine in its relatively electri- 
cal position to iron and steel would practically protect 
the latter. Under the test of experience zinc, though 
protecting the iron and steel, has failed to recommend 
itself as a material that would maintain a clean bot- 
tom. The formation of insoluble salts on the zine, by 
the action of the sea water, soon causes serious rough- 
ness on the bottom and tends to fouling. 

On the whole the conclusion has been arrived at 
that the extra expense of external copper sheathing, 
as compared with zinc, is more than repaid on subse- 
quent service by economy of coal and maintenance of 
speed. What remains then is to find the most durable 
and economical way of mounting such copper sheathing 
on iron or steel ‘hulls, and to neutralize the tendency 
to destructive galvanic action upon the iron or steel. 
It was first attempted to produce these results by lay- 
ing two skins of wood planking between the iron skin 
and the copper, the inner planking being attached by 
through bolts to the iron skin and the outer planking 
to the inner by brass screw bolts passing into, but not 
intended to pass through, the inner layer. 

This arrangement has not, however, given satis- 
factory results so far as our navy is concerned, the 
planking having been permeated by the sea water and 
electrical continuity with corrosion having been set up. 
Sir William White, after full consideration, has laid 
down the principles of what he believes to be the most 
effective system as follows: 

1. The adoption of such a thickness of single plank 
sheathing as will admit of thorough calking. The 
mean finished thickness of teak accepted is 4 inches 
for large ships and 314 for the smaller classes. 2 The 
use of naval brass bolts and nuts with their points 
screwed through the skin ptating and with thin plate 
washers fitted underneath the nuts. 3. The thorough 
water testing of the skin plating before pianking is 
worked. 4. The most careful fitting of the planks, the 
coating of all faying surfaces with suitable compo- 
sitions, and subsequent injection of composition after 
the plankirg isin place. 5. The use of hempen grom- 
mets steeped in red lead under bolt heads and plate 
washers, 

Six years’ experience has fairly shown that sucha 
Sheathing is satisfactory and practically watertight. 
The skin when so sheathed may be practically reduced 
in thickness as compared with an unsheathed hull, 
and the minimum of planking is required. In case of 
injury the single planking is easily and cheaply re- 
moved for repairs. 

Careful observations in the Royal Navy in European 
waters have shown that after five or six months afloat 
unsheathed ships have required 20 to 25 per cent more 
power to maintain ordinary cruising speeds than when 
clean, and after ten to twelve months this increase of 
power required would amount to from 40 to 50 per 
cent. 

For vessels, therefore, that have to keep the sea for 
twelve months without docking, the conclusion is 
irresistible that they must be sheathed to maintain 
their speed efficiency, and that the saving in docking 
and cleaning expenses and in fuel must be a handsome 
return on the extra expense of sheathing.—Marine En. 
gineer. 
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THE AVONDALE MARBLE COMPANY’S NEW CRANE. 
There is now in operation in the quarries of the 
Avondale Marble Company, at Avondale, Pa., what is 
perhaps the largest derrick yet erected, and the most 
powerful in lifting capacity. This derrick covers a cir- 
cle 160 feet. in diameter, and can raise or place 100 tons 
straight lift at any point within this circle. It is ope- 
rated entirely by steam power, the boom, 
as well as the load, being raised and low- 
ered and the derrick rotated on its centers 
by this means; and these three motions 
are entirely independent of each other, 
or can all of them be operated at the same 
time. 

The power is applied from a large cap- 
stan especially constructed for the pur- 
pose, a view of which is shown in one of 
our illustrations. The main shaft of this 
eapstan is directly connected with the 
shaft of a 40 horse power stationary en- 
gine, the capstan shaft bearing at certain 
points paper friction pulleys. The wind- 
ing drums are set in motion by band 
wheels being brought to bear against 
these pulleys by means of cam boxes, 
operated by the different levers in front 
of the machine, and the shafts of these 
band wheels being suitably geared to the 
winding drums. The main hoisting drum 
is geared to lift its full load (40 tons sin- 
gle line) at a speed of 12 feet per minute, 
and for light loads up to 10 tons single 
line, by means of a clutch, the speed can 
be changed to 48 feet per minute. The 
boom hoist is geared to a speed of 70 feet 
per minute, and using seven parts of rope 
between mast and boom, raises the boom 
with full load at rate of 10 feet per min- 
ute. The turning drum rotates the der- 
rick—by means of a large bull wheel 12 
feet in diameter at the base of the mast 
—at the rate of one complete revolution 
of the derrick in three minutes. The 
main hoisting rope runs directly from the 
capstan around a sheave in the foot 
block, through the center of mast, over 
another sheave turning on same pin as 
boom socket, and directly up the boom to 
the boom cap, passing over several trol- 
leys on the way, and thence over the 
sheave in outer end of boom to the load. 

The boom fall runs back from the cap- 
stan to a snatch block at the side of the 
quarry, thence over the capstan house to 
the top of the mast, through center of 
mast to sheave in boom head, and thence through the 
two triple blocks tothe boom end. By this method 
the derrick can make a full revolution without twist- 
ing the two ropes, as in the old method of having both 
ropes enter the foot of mast, besides having many 
other advantages, which will be apparent to any one ac- 
quainted practically with the use of old style derricks. 

Another point worthy of note is that all sheaves 
turn on pins in main castings, and the timbers are 
practically uncut, adding greatly to their strength and 
durability. This is rendered practicable at the outer 
end of boom by an ingenious arrangement called a 
“follower,” which keeps the main hoisting rope on the 
sheave in any position; this consists of two iron spools 
between which the rope passes as it leaves the 
sheave, which spools turn 
on pins, and which pins in 
turn are fastened in one 
end of arms, the outer end 
of which arms are fastened 
back to the ends of the 
sheave pins. 

One of our illustrations 
shows the derrick lifting a 
large platform, and gives 
a good idea of the method 
of rigging and the style of 
castings used. 

The guy cap rests on 
small bearings, all sheaves 
are phosphor bronze bush- 
ed, the ropes leading from 
mast to capstan pass over 
volleys, keeping them off 
the quarry bottom, the 
turning rope, by a special 
appliance, is ‘‘ gathered” 
as it leaves the bull wheel 
and let down to same levcl 
as the other transmission 
ropes, so that they all run 
through the same rope- 
way, and everything done 
that experience could sug- 
gest to make this derrick 
the most complete and 
durable, as well as the 
largest of its kind. Some 


idea of the size of the derrick can be obtained |of the largest flat cars were necessary to transport 
from the following figures: Length of the mast, 105 
feet 6 inches ; length of boom, 90 feet 6 inches; mast, 
31 inches square at base, 26 inches diameter at top; 
boom, 25 inches diameter at base and 21 inches at top; 
mast socket, 30'44 inches diameter by 26 inches deep; 
mast hood, 249g inches diameter by 26 inches deep; 


THE NEW CRANE, AVONDALE QUARRY. 


boom socket, 24inches diameter by 2514 inches deep; 
boom hood, 20 inches diameter by 2114 inches deep, all 
inside measurements; guy cap, 48 inches diameter ; 
guys (8), 194 inches diameter, best galvanized rigging 
cable; main hoisting rope, 114 inches; boom fall, 34 
inch, and turning rope, 5g inch diameter, best crucible 
steel. 

Total length of wire rope in derrick is 5,550 feet, 
or over one mile, the guys clone taking 3,000 feet; 
the castings for the derrick weighed over seven tons; 
the large gear wheel on main hoisting drum of the 
capstan is 72 inches diameter by 8 inches face: the 
large band wheels, 4 feet in diameter by 1444 inches 
face. 

The timbers are the best Oregon pine, and six 


CAPSTAN OF THE AVONDALE CRANE. 
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them to the quarry. 

This derrick and capstan were erected for the Avon- 
dale Marble Company, who recently discovered a va}- 
uable deposit of superior white marble immediately 
below their already extensive workings, from which 
for a number of years they have been supplying in 
large quantities a high grade stone for 
ordinary building and heavy masonry 
purposes. The crane was put in for the 
purpose of deepening their present quar- 
rv to the level of this marble and for 
working the latter when reached. The 
timbers for the derrick were furnished 
by Messrs. Holder & Smith, of South 
Brooklyn, the wire rope and cable by 
Messrs. John A. Roebling’s Sons Com- 
pany, of Trenton, N. J., and the derrick 
castings and capstan by Messrs. Smith, 
Whitcomb & Cook, of Barre, Vt. 

The derrick and capstan were erected 
by Messrs. Smith, Whitcomb & Cook 
under the immediate charge of their Mr. 
W. F. Howland for the derrick and Mr. 
F. E. Kinney for the capstan. 

OHO Oe 

An Efficient Village Improvement 

Society. 

Southampton, Long Island, has 4 vil- 
lage improvement society well worthy of 
imitation. The roadsand lanes, as most 
of the winding streetsare called, are kept 
in fine condition and their names, with 
the date of their opening, are placed 
where ‘‘he that runs may read.” Spots 
of special historical interest are also suit- 
ably marked. The society has donc 
what it could to perpetuate some of the 
musical Indian names; for instance, the 
pretty sheet of water called by tho early 
settlers ‘‘ Town Pond,” is now ‘*Agawam 
Lake.” It extends from {‘Job’s Lane, 
opened in 1663,” to the dunes along the 
beach. The ‘‘Dune Road,” opened ‘in 
1654, is lined on the shoreward side with 
the luxurious eottages of the New York 
people whose summer homes are here. 
‘Meeting House Lane” teads around to 
the site of the original settlement, now 
covered by cultivated fields; an ample 
sign board shows where the first meeting 
house stood. 

Thus kas the improvement society 
made a drive about the beautiful old 
town a means of gathering interesting 
historical information. The thoughtful visitor can 
hardly fail to wish that many towns in our country 
which have a past might have the outline given along 
their streets after the manner of this first English 
settlement on Long Island. 

0 
Armor Plate for Russia. 

The Bethlehem Iron Company has received a cable 
message from Lieut. J. F. Meigs, at St. Petersburg, 
announcing the acceptance by the Russian government 
of the first lot of armor plate on the iron company’s 
contract with the imperial Russian marine. 

The lot includes about 700 tons of nickel steel armor 
that is not face hardened. The ballistic plate was 
tested on July 12, It weighs 23 tons and is 16 inches 
thick, tapering to 8 It 
measures about 14 feet in 
length and ‘4 feet in 
width. The Bethlehem 
Iron Company was repre- 
sented at the test by Lieut. 
Meigs, its chief of ord- 
nance, 

$4 —___. 

Krushite. 

Krushite, the new abra- 
sive material, consists of 
chilled cast metal shot, 
varying in size from that of 
clover seed to a mere pow- 
der. The individual parti- 
cles are said to be so hard, 
and at the same time so 
tough, that if one of them 
be struck on an anvil, the 
Jatter will-receive a dent. 
Krushite is claimed to be 
three times as effective per 
unit of weight as the sharp- 
est sand for sawing blocks 
of granite, polishing, etc., 
and asa substitute for sand 
in the blast and for dia- 
mond drills in boring. 
The wear on the saw 
blade, or rubber, is also 
said to be considerably 
less. 
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HYDRAULIC CAISSON SINKING FOR FOUNDATION 
PIERS. 

Engineers will be interested in the method adopted 
in sinking caissons or cylinders through strata of 
earth to bed rock, for foundations of any superstruc- 
ture, which we illustrate herewith, although the prin- 
ciple is not new. Piles have repeatedly been sunk in 
a similar way, that is, by forcing down to the bottom 
of the hollow pile a stream of water of sufficient 
quantity and force to washout a cavity into which 
the pile may drop. Mr. William D’H. Washington, of 
this city, has applied this principle to sinking larger 
cylinders; and in the preparation of the foundations 
for a 16 story building at Broad Street and Exchange 
Place he has shown thatit may be successfully done. 

The character of the ground necessarily enters 
largely into the successful use of the agency of water 
in sinking either piles orcylinders. At this point the 
ground was generally stiff, but quicksands were liable 
to be met with. The building for 
which these cylindrical piles are used 
to facilitate putting down founda- 
tions will weigh about 30,000 tons and 
occupy a plos of land 88 by 150 feet. 
The bed rock, to which the cylinders 
are being sunk, is 42 feet below the 
sidewalk, and 44 of these cylinders are 
employed, from 6 to 13 feet in diame- 
ter each, and about 27 feet long— 
the length required to reach bed 
rock from the cellar of the old build- 
ing occupying the site. 

The operation consists in sinking 
open steel cylinders by the use of 
water jets issuing from hollow cast- 
ings bolted to the bottom edge of 
the cylinders, the lower edges of the 
eastings being sharp. The water is 
forced down to the jet openings 
through pipes on the inner edge of 
the cylinder, the outer ends of the 
pipes being connected by flexible 
tubes to valves in the main supply 
pipe from the pump. The cylinder 
shown in our illustration was 10 feet 
in diameter, and as it sank additional 
segments were added until, at about 
28 feet, the lower edge rested upon 
the bed rock. 

As will be seen in our view, the top 
of the cylinder is weighted, about 30 
tons having been placed there to as- 
sist in the sinking. As the ground 
at the bottom edge of the cylinder is 
softened and partially washed out, a 
current is established to the surface by 
the outer and inner surfaces of the 
cylinder, thus lubricating both sur- 
faces as it were, and the cylinder 
readily drops into the soft ooze. 

The cylinder is kept in a plumb po- 
sition by closing the water valves in the 
pipes leading to the lowest edge and 
allowing the flow to the higher edge 
to continue until the cylinder cuts its 
way and settles to a true vertical po- 
sition, levels being constantly applied 
during the sinking. Obstacles like 
timbers have to be cut away, but 
bowlders may be generally got rid of 
by driving a small pipe down to the 
obstacle and washing out a cavity by 
its side, into which it is forced by the 
edge of the cylinder. The rapidity 
with which these cylinders have been 
put down is remarkable, one cylinder 
having been sunk 26 feet 6 inches in 
one and a half hours, and on another 
oceasion when soft quicksand was en- 
countered a record of 10 feet in five 
minutes was made. The water pres- 
sure in the pipes varies, according to 
the depth, from 25 to 150 pounds. 

The core of the cylinder is subsequently removed 
by digging in the ordinary way, and the cylinder filled 
with the usual concrete base and brick masonry. 
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From the action of sulphuric acid on the gas from 
cleveite, M. Deslandres has obtained in the extreme 
red of the spectrum the third of the four lines in the 
solar spectrum that had not been found on the earth. 
This leaves only one permanent ray from the solar 
atmosphere, the green line, known as ‘“‘the line of the 
crown,” yet to be discovered in earthly substances. It 
probably belongs to some gas lighter than hydrogen. 
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IMPORTERS of sewing needles made in Germany are 
able to sell them in this market on a profit at fifteen 
cents per one thousand needles. This is for the com- 
mon quality. The better qualities sell for from forty 
to sixty cents per thousand. At present there is no 
duty on needles. 


Coal Deposits of Kachemak Bay, Alaska. 

The arrival at this port of the American bark Theo- 
bald, with a cargo of coal from Alaska, renews interest 
in Kachemak Bay, Cook’s Inlet, in the northernmost 
part of that territory. This coal indicates its probable 
importance. Like all coals on this coast, it has a con- 
siderable percentage of water, which, while against it 
for coking, is in its favor for other purposes. Tests, 
some of which were extended over a period of several 
months, of the coal have demonstrated that it burns 
clean, is remarkably free from soot and smoke, and 
has good heating qualities; and while with a strong 
draught it will burn rapidly, yet with a light draught it 
will make astrong and hot fire lasting for a considerable 
time. From all information obtainable, it seems not 
unlikely that this coal may aid in solving the problem 
of cheap fuel supply for use in manufactures, steam 
vessels and some domestic purposes. 

These coal deposits embrace a territory of 300 square 
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Tuttle, who has spent many years in coal and gold 
mining, made a personal visit to these coal deposits in 
Alaska, He says this coal is desirable for grate and all 
kinds of domestic use, for which it takes rank along- 
side of Scotch splint, while for manufacturing and 
general economic purposes these coals will be found 
among the hest varieties brought to this market. 
Very little of the ‘Alaska splint” coal has been 
brought to San Francisco, and that was taken from 
the outcropping of the vein, where it had become air- 
slaked and devitalized by exposure to the elements. 
It is thought that when the present company—the 
North Pacific Mining and Transportation Company— 
shall have extended its mining operations farther into 
the formation, the quality of the coal produced will 
be still more desirable. While the distance to the coal 
fields is relatively much farther in miles than to our 
present base of supplies in Washington and also in 
British Columbia, yet the lesser expenses for mining, 
putting on vessels, and the absence of 
river tolls, harbor dues, towing, pilot- 
ing, etc., will enable the coal to be 
brought from Alaska at sufficiently 
low cost to warrant entering intocom- 
petition for the demand of San Fran- 
cisco and the California coast, and will 
yield to the owners a fair net profit. 
The annual report of the Geological 
Survey is to hand; speaking of the 
production of coal in California dur- 


SSS = -_ \ 
SSN SS < SS \\ 


HYDRAULIC CAISSON SINKING FOR FOUNDATION PIERS. 


miles, 
between Kachemak Bay and Cook’s Inlet. How much 
of this is practically available has not as yet been de- 
termined, but surveys and examination have shown 
the existence of large quantities. 


inches to five and six feet. The coal in these veins} 
differs in quality, some being of sufficient thickness 
and character to warrant profitable working. As the 
entire geological formation of the coal ‘deposits belongs 
to the Miocene period, they are of a lignitic character, 


ing the past year, the report says : 

“The total product in 1894 was 
67,247 short tons, of a spot vajue of 
$155,620. The decreasing tendency of 
coal production in California noted in 
a preceding volume of the mineral re- 
sources continued in 1894. The largest 
product in any one year was obtained 
in 1889, when it reached 121,820 short 
tons. In only one other year did it 
exceed 100,000 tons. This was in 
1890. 

“California coals are of inferior 
quality, mostly lignite and high in 
moisture or ash, or both. They can, 
however, and do, to some extent, act 
as a balancing wheel in keeping prices 
for other coal at a reasonable figure. 
Consumers are willing to pay higher 
prices for better coal, but there is a 
limit beyond which it is found im- 
politic to go, and California lignites 
would be found cheaper fuel, notwith- 
standing their inferiority.” 

This fact should be borne in mind 
by consumers in San Francisco, and 
encouragement should be given to the 
development of such mines as the 
State has. As it is, prices for coal in 
San Francisco have materially de- 
clined in the past few years. In 1890, 
English coal was selling at from $10 to 
$13 per ton. At the close of 1894 it 
was much cheaper. Such cheapening 
of fuel is of great benefit to manufac- 
turers, 

It is true that the decline in 
value was originally due to heavy im- 
portations, chiefly in 1891, when the 
total receipts exceeded those of the 
previous years by nearly half a million 
tons and resulted in a glutted market, 
but unless there should be other re- 
sources for consumers to fall back 
upon, the present low rate will not be 
apt to continue. The statistics for 
1894 are as follows: Contra Costa 
County, total production, 39,200 short 
tons; Amador, Fresno and San 
Diego, 28,047 short tons, making a 
total for the State of 67,247 tons, 
valued at $155,620. In 1893 the total 
production was 72,603 tons and the 


They underlie that portion of the peninsula] total value $167,555.—Min. and Sci. Press. 


Waterproof Varnish. 
This formula for varnish is well adapted for the pro- 


Eighteen veins have } tection of prints on glass against humidity ; moreover, 
been examined, which vary in thickness from a few] it Keeps well. 


Here is the mode of preparation : 


White gum lac....... ....6.. « SE rot ee 27 to 32 parts. 
BOPAK ess Gio tliteals alts sie ese saialolele dei tatealieedslea scise ces Sea 8 “ 
Carbonate Of 80d8.........-0cceeceeeeeees weneeeees eee 
Glycerin ss fogs. eTekeenen «cause tee te vos beset t deste wae 1lto2 “ 
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Dissolve the borax and the carbonate in 160 parts of 


some being very frail, decomposing or crumbling on| warm water, and place in the solution the gum lac, 


exposure to the atmosphere, while others are strong; which has been broken into small fragments. 


Place 


and highly carbonated and will stand shipment as|on the fire the vessel containing the mixture, and agi- 


well as any coast coal. 


Owing to their peculiar local | tate until the lac is dissolved. Allow to cool, filter, and 


conformation (dipping into the mountain at a decline | afterward add the glycerine and the quantity of water 


of not more than two feet to the mile), they can be| necessary to complete the 320 parts. 


At the end ofa 


mined at a comparatively small cost, no shaft work or|few hours a deposit is formed; after filtration the 
heavy pumping being required, obviating the need of | liquid should have an amber-yellow color.—L’Amateur 


an expensive plant to be maintained. 
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THE RAWHIDE CANNON. 

A curious weapon, nothing more nor less than a 
eannon chiefly made of rawhide, was subjected to 
official tests on July 23 by the Ordnance Board of the 
United States Army, at the proving grounds, Sandy 
Hook. 

The gun consists of an inner tube of steel, around 
which is wound strips of rawhide to a combined thick- 
ness proportionate to the 
intended charge which the 
gun is to carry. The ex- 
terior of the raw hide is 
then inclosed in a shell of 
metal. The weapon when 
finished has the general 
appearance of an ordinary 
cannon, but is rather more 
bulky. 

The inventor of this 
curious piece of artillery is 
Mr. Frederick Latulip, of 
Syracuse, N. Y., and he 
obtained a patent for the 
invention June 26, 1894, 
from which we take the 
following description : 

‘““The principal objects 
of the invention are to 
cheapen and lighten the 
construction of guns and 
gun barrels, and, at the 
same time, to sostrengthen 
the same that they will 
withstand the explosive 
strain of not only the usual 
charge, but an unusual 
one. 

A indicates a core of 
steel or other suitable 
metal, properly bored, and 
provided with exterior 
collars or bands, a, ar- 
ranged at intervals there- 
on. These collars or bands 
are cast integral with the 
core and serve to prevent 
endwise movement of the 
rawhide casing during fir- 
ing. The breech portion of the core is provided with 
a series of step-like depressions, a. 

B indicates a casing of rawhide surrounding the 
core, and before being applied is treated as follows, 
viz.: I take the ordinary dried commercial rawhides 
and soak in water sufficiently to soften the hides and 
remove the lime therefrom. The hides are then well 
fleshed and split into thin layersin any well known 
manner. These layers are then soaked in a bath of 
liquid ammonia for from ten to fifteen minutes, after 
which they are thoroughly dried and cut into strips of 
the width desired for winding. The strips are then 
subjected to a bath consisting of a solution of sul- 
phuric acid and water, in about the proportion of one 
part of acid to thirty-two of water, for about ten 
minutes. A bath of pure naphtha might be substi- 
tuted for the sulphuric acid one above mentioned with 
equally good results. The effect of either of these 
baths is to cause a drawing or exudation of the oil or 
grease contained in the rawhide strips. The result 
of this treatment leaves the strips, when they are 
dried, hard and tough like horn, and possessing great 
strength. 

In winding the strips around the core, cement 
is first applied to both sur- 
faces to cause the succes- 
sive overlapping layers to 
adhere, and this applica- 
tion of the cement also 
serves to soften the raw- 
hide sufficiently to permit 
of easy and perfect wind- 
ing; and in winding, the 
spaces or seats between 
the collars or bands are 
first filled. The strips are 
wound tightly around the 
core between said points 
in spiral overlapping lay- 
ers until the spaces or 
seats are filled flush with 
the tops of the collars or 
bands, the cement, pres- 
sure and strain causing 
the layers to adhere firmly. 
After the spaces or seats 
have been filled with the 
rawhide layers, the breech 
is then wound in a like 
manner. In winding the 
breech I commence at the 
outer end and wind the 
strip around the core, fill- 
ing the first step or de- 


pression, and, when filled even with the second step 
or depression, the winding is continued until both of 
said steps or depressions are filled flush with the third 
step or depression, and so the winding continues until 
the breech is incased flush with top of the first collar or 
band, a. After all of the spaces or seats and depres- 


sions are filled with the spirally wound overlapping 
layers of rawhide the winding is continued the entire 


. 


LOADING THE RAWHIDE CANNON. 


length of the gun until the required thickness is ob- 
tained, after which the gun is placed in a suitable lathe 
and the rawhide casing is turned down to the desired 
shape. When turned down to the required shape a 
steel cap, C, having a groove or rabbet, ¢, is fitted 
tightly over the breech portion of the thus far con- 
structed gun, and a steel shell, D, conforming to the 


taper of the forward portion of the gun is forced over 
the rawhide until its inner end fits snugly within the 
groove or rabbet, c, of the cap, where they are secured 
together. The cap, C, is provided with the usual trun- 
nions. 

In place of theshell, D, I may provide the rawhide 
easing with a wire jacket, and instead of making the 


FIRING THE RAWHIDE CANNON. 
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core breech solid, as shown, I may make it with a 
screw-threaded opening closed by screw - threaded 
breech block. 

In constructing gun barrels I provide the core with 
the collars or bands as in the larger gun, and wind the 
rawhide strips around the said core in the same man- 
ner, filling the spaces or seats first, and then continu- 
ing the winding until the desired thickness is reached. 
After being turned down, 
a shell is forced over the 
rawhide casing until its 
inner end abuts against 
the abutment, to which it 
is brazed or soldered. 

By constructing guns 
and gun barrels as herein- 
before described, the ten- 
dency to transverse and 
longitudinal rupture is re- 
duced to a minimum, as 
the rawhide gives the ne- 
cessary tension to with- 
stand the explosive strain 
of the charge. 

The principal claim is 
for a gun having a metal- 
lic core provided with re- 
taining collars or bands, 
an intermediate casing of 
rawhide aud a metallic 
covering for said casing.” 

We give herewith two 
photographie illustrations 
of the new gun specially 
taken for the SCIENTIFIC 
AMERICAN. One repre- 
sents the loading of the 
gun, in the other its ap- 
pearance at the moment 
of firing. The New York 
Sun gives an excellent ac- 
count of the proceedings, 
from which we abstract 
the following: 

The cannon held its own 
against very severe tests. 
It successfully withstood a 
pressure of 30,369 pounds to 
the square inch, but the recoil after this shot broke 
the trail of the gun carriage, and further tests were 
impossible, no other carriages being available at the 
time. The War Department ordered the Ordnance 
Board to test the cannon carefully. In Syracuse they 
have been firing the gun privately in an armory fora 
month past. 

The principal claiins made for the gun are that it is 
only about half the weight of an ordinary steel gun, 
that it is just as durable and much stronger than a 
steel gun, and that any number of shots can be fired 
from it in rapid succession without heating it. 

The rawhide gun used July 23 was not a very 
formidable affair. It was 5 feet 8 inches long and was 
of 216 inches caliber. It was mounted ona most elab- 
orate gun carriage, which Mr. Link, the assignee, in- 
formed the board was made by the finest wagon 
makerin Syracuse. The gun weighs 456 pounds, and, 
according to the diagram, is made up of layers of steel, 
rawhide, and copper wire. The bore is of steel, 34 of 
an inch thick at the muzzle and 14% inches thick at 
the breech. The rawhide is 1 inch in thickness at the 
muzzle and 3 inches in thickness at the breech, 
and is cut in 4 inch strands. Around the whole is 
wrapped two layers of 
heavy copper wire. The 
gun looked strong enough 
to stand an ordinary 
charge, but not an officer 
present believed that there 
would be much more than 
a few bits of the carriage 
left after the first of the 
heavy tests had been made. 
Mr. Link thought other- 
wise. He walked proudly 
around his cannon, giving 
it affectionate pats every 
now and then, and invit- 
ing the officers to blaze 
awayand ‘‘bust herif you 
ean.” 

The officers smiled signi- 
ficantly at each other, and 
Lieut. Ruggles was order- 
ed to go ahead with the 
tests. Those who had at- 
tended gun tests at the 
proving ground before no- 
ticed that this test was not 
to be made at the usual 
place. The gun had been 
hauled somne distance in- 
land, where there is a large 
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number of earth works, and had been placed about 
fifty yards in front of one of these huge piles of sand 
and earth, for reasons which became apparent later. 

The workmen at the proving ground didn’t seem to 
like the work of loading the gun, because, since it’ was 
built on the old-fashioned plan, they had to insert 
powder and ballsin the muzzle and then drive them 
home with aramrod. All the modern guns are breech 
loaders, and the men at the proving ground don’t 
know mnuch about any other kind of guns. 

There was considerable discussion as to the amount 
of powder to be used in the first test. Some of the 
officers wanted a heavy test for a starter, their idea 
evidently being to settle matters quickly. It was fin- 
ally decided to put a pound of ordinary powder in for 
a start, and when all was in readiness three lanyards 
were tied together so as to give the gunner plenty of 
opportunity to escape flying debrisin the event of an 
accident. Then the whole force retreated behind the 
bank of sand so as to give the gun plenty of room. 

The gunner concluded that he’d better get behind 
the hill, too, and so he secured another lanyard to the 
already long line and joined the rest of the company. 
At the word he fired, and although everything 
seemed to have gone all right, the officers didn’t come 
out from behind the hill until the smoke had cleared. 

They seemed surprised to see the gun intact. Mr. 
Link smiled while the Ordnance Board held a consulta- 
tion with Lieut. Ruggles, after which a pound and a 
half of musket powder was placed in the gun. The 
gage showed after the first shot that the pressure had 
been 5,471 pounds to the square inch, while after the 
second shot it registered 16,840 pounds. The third 
shot, it was thought, would settle the cannon, and 
two pounds of powder were used, but it didn’t, though 
the gage showed a pressure of 26,708 pounds to the 
square inch. The officers looked surprised, while Mr. 
Link in.his joy got out his nerve tonic, took a drink, 
and then murmured to the Sun reporter : 

** Ain’t she a peach ?” 

There was nothing for the board to do but to go on 
with the tests, and they ordered Lieut. Ruggles to go 
on up to a pressure of 35.000 pounds. Inorder to ob- 
tain this pressure it was decided to use two balls, and 
while preparations for theshot were going on the mem- 
bers of the Ordnance Board slowly withdrew from the 
scene. Capt. Crozier found that he had some busi- 
ness at headquarters, and Capt. Heath went up to 
givesome instructions to a gang of men who were get- 
ting a 500 pounder ready for a test about half a mile 
away, while Major Phipps was suddenly overcome with 
thirst and started for the pump to get a drink. There 
was a rush for the sand bank when the gun was 
loaded, and when all hands were safely ensconced be- 
hind it, the charge was fired. It didn’t phase the can- 
non a bit, and it wasstill intact when the officers crept 
out from behind the sand bank again. The gage 
showed that the pressure with two balls had been only 
26,345 pounds, and so it was decided to use three balls 
and two pounds of quick rifle powder. 

Mr. Link looked a little bit anxious when this was an- 
nounced, but told the officers to goahead. The pres- 
sure from this lastshot was 30,360 pounds to the square 
inch, and, though the carriage gave way, the gun 
stood it nobly. Mr. Link went into ecstasies over it, 
while the officers looked a little disappointed. The 
members of the Ordnance Board came around after 
the last shot, and seemed very much surprised to find 
the cannon intact. They said there would have to be 
some more tests, and there were wicked gleams in their 
eyes as they said it, but all Mr. Link did was to 
chuckle and say: ‘‘Blaze away all you like. That’s 
what she’s here for.” 

The cannon was perfectly cool after every shot. The 
average recoil was about six feet. Major Phipps said 
after the test that the gun to be of any use would 
have tobe a breech loader. Mr. Link said that he 
could build a breech loader just as easily as a muzzle 
loader, and that it would be just as good. The tests 
will be resumed in a few days. 

8 
The Encyclopedic Dictionary. 

The cheapening of books and all kinds of reading 
matter is one of the most distinctive features of the 
age, and as a consequence of the vastly increased 
range of subjects brought to the attention of the 
general reader, the ordinary dictionary does not nearly 
as well meet the wants of the public as it did a gen- 
eration or twoago. Itseems to be demanded that the 
dictionary shall be also encyclopedic in its character, 
affording as concisely as possible a compendium of the 
world’s knowledge, but without occupying as much 
space or costing as much as would a largelibrary. A 
dictionary of this class, recently brought out by the 
Syndicate Publishing Company, of No. 237 South 
Eighth Street, Philadelphia, Pa., is more fully de- 
scribed in our advertising pages. The work is con- 
tained in four quarto volumes of 5,357 pages and over 
3,000 illustrations, having over 250,000 words and treat- 
ing of more than 50,000 subjects. It forms in itself a 
library for the busy man of affairs, the mechanic am- 
bitious to advance himself in his line, or the student or 
apprentice just making a beginning; and, for the 


purpose ofinsuring for it a wide circulation among 
those of limited means, the publishers agree to send 
the whole four volumes to any subscriber on receipt 
of $2and an agreement to pay $2 additional monthly 
until the sum of $16, the price of the work, is paid. The 
work is a valuable one, and by this method of sale it is 
placed within the reach of thousands of persons who 
would otherwise be unable to become its possessors, 
+0 +. 
Natural History Notes. 

Feeding Habits of Certain Birds.—Some interesting 
observations have recently been made bv the chief of 
the Division of Ornithology of the Agricultural De- 
partment concerning the habits of birds that are sup- 
posed to be enemies of the farmer. It is said to have 
been proved conclusively that 95 per cent of the food 
of hawks, owls, crows, and blackbirds consists of 
animals and insects that are far more dangerous to 
agriculture than are the birds themselves. The charge 
against crows is that they eat corn and destroy eggs, 
poultry and wild birds. Examination shows that they 
eat noxious insects and destructive animals, and that 
although 25 percent of their food is corn, it is mostly 
waste corn picked up in the fall and winter. With re- 
gard to eggs, it was found that the shells were eaten to 
a very limited extent for the lime. Crows also eat ants, 
beetles, caterpillars, bugs, flies, and grubs, which do 
much damage. The cuckoos also are found to be 
very useful birds. 

The Upas Tree.—During his recent stay in Java, 
Professor Wiesner ascertained some interesting par- 
ticulars with reference to the celebrated Upas tree, 
Antiaris toxicaria. Contrary to the general impression 
that this tree is not uncommon in Java and the 
Sunda Islands, an impression manifested by the state- 
ments in the leading text books, Professor Wiesner 
learned that the original specimen described by 
Leschenhault, has been felled, and in the whole of 
Java there were but three individual trees belonging 
to the genus and closely allied to A. toxicaria. Of 
these three trees one was found by Dr. Greshoff to be 
innocuous, and was therefore A. innoxia, Blume, a 
species supposed by many botanists to be only a va- 
riety of A. toxicaria. The second tree proved to be 
poisonous, one drop of the latex being sufficient to kill 
a dog; the third has not been examined. 

The tree has, however, been cultivated in the botani- 
cal garden, and there are now in the plantation at 
Tjikomoh about seventy specimens. Neither in the 
botanical garden norin the plantation could any ill 
effects be observed, even after a person having been 
forsome time in the neighborhood of the trees; so the 
accounts of the poisonous nature of the exhalations 
from it are much exaggerated. Dr. Burck has shown 
that the plant gives off no injurious vapors, and that 
the latex is poisonous only when it passes through a 
wound into the blood. 

Sensitive Movements of Plants.—Dr. J. M. Macfar- 
lane publishes the results of a series of experiments 
on the effect of colored screens on the sensitive move- 
ments of leaves (Oxalis stricta and several species of 
Cassia). He finds the exciting agents of the move- 
ments to be certain of the light rays. When sensitive 
plants are placed behind colored screens, the leaflets 
fold up as in the nyctitropic state, most strongly under 
red, less so under yellow, only feebly or not at all 
under green light; while under blue screens the leaflets 
remain open as in ordinary daylight. In all cases nyc- 
titropic movements are accelerated behind a red screen, 
not quite so strongly behind a yellow screen, while 
behind a green screen the movements practically coin- 
cidein time with those of exposed plants, and are 
beautifully regular in sequence; under blue light there is 
a distinct retardation of the normal nyctitropic period. 
Up to 38° C., or even 43° in some species, heat rays ap- 
pear to fail in stimulating the tissues. The general 
result of these experiments is that the heat rays, the 
less refrangible rays, and the more refrangible rays, 
are all efficient up to a certain point in inciting nycti- 
tropic movements. Orange, vellow, and green screens 
to the protoplasm, whether in the form of pigmented 
walls, pigmented cell sap, or chlorophyl, are of a pro- 
tective character, and permit the normal functions to 
be carried on unimpeded by the injurious action of 
the more intense blue-violet rays. 

Poisonous Property of the Shrew Mouse.—Both in 
England and in Germinany, popular tradition in rural 
districts attributes poisonous effects to the bite of the 
common shrew mouse. Scientific naturalists have 
discredited this belief, but the recent observations of 
Remy St. Loup, published in the Revue des Sciences 
Naturelles, tend to show that this popular reputation 
for toxicity may not be groundless. He observed that 
cats were afraid of the animal, and having captured a 
specimen placed it in a cage with a common mouse. 
The latter, although twice the size of the shrew, fled 
from its companion in fright, but nevertheless was bit- 
ten in the leg by its fellow prisoner. The bitten mouse 
spcedily developed abnormal symptoms, and on re- 
leasing it, its hind legs were found to be perfectly par- 
alyzed. It was enveloped in cotton wool, but the next 
morning was found dead without having moved from 


caused by the bite of the shrew was very small, it 
would appear that the old tradition as to the poison- 
ous properties of its bite, at least as regards the 
domestic mouse, is well founded. 

Fecundation of Flowers by Insects.—Mr. H. G. Hub- 
bard describes in Insect Life a new case of fecunda- 
tion of flowers by insects. It concerns a species of 
Philodendron, of the family of the Aroids, which is 
found in the Antilles. By its structure, the flower 
would seem especially adapted for direct fecundation 
were not the male organs tightly inclosed in the folds 
of the spathe. The fecundation is effected by coleop- 
tera of the genus and species Macrostola lutea, which 
in pairs perforate the spathe, wherein the female de- 
posits her eggs at the apex of the spadix. The young 
soon hatch, and detaching the spathe from the spadix, 
allow the pollen to fall upon the female organs situated 
beneath. The entire interior of the flower is very 
humid, so that allthe young are soon covered with a 
paste of pollen which they carry to the neighboring 
flowers after the flower has opened. Such opening is 
due to the parent insects. The spores of fungi enter 
through the very small aperture made by the insects, 
and, developing, eat into the spathe, which is also soon 
attacked by the larva of a fly and by many other in- 
sects, 

Amount of Light Favorable to Plants.—Herr J. 
Wiesner has come to the following conclusions on this 
subject : Those plants which, like Lemna, receive an 
unlimited amount of light on all sides, do not produce 
a maximum of organic substances. In by far the 
greater number of plants the amount of light absorbed 
is diminished by the formand position of the organs. 
In trees this amount is reduced, in the peripheral por- 
tion of the foliage, to one-half or one-third, in the cen- 
tral portion to as little as one-eightieth of the possible 
amount of light. All luxuriant vegetation is produced 
under conditions of comparatively feeble, and espe- 
cially of diffused, daylight. Intense light is of no ad- 
vantage to a plant growing in unfavorable conditions, 
especially in poor dry soil. Although the actual 
amount of light enjoyed by trees and shrubs is greater 
in tropical than in temperate regions, yet in the latter 
the leaves of deciduous woody plants receive a more 
intense light than those of the formerat one particular 
period of the year, namely, at the commencement of 
the period of vegetation. 

The Color of Flowers.—Schubler has found that, out 
of athousand flowers, 284 are white, 226 are yellow. 220 
are red, 141 are blue, 75 are violet, 36 are green, 12 are 
orange, 4 are brown, and 2 are black. 

White flowers become proportionally more numer- 
ous in measure as one advances toward the north. 

Distribution of Marine Fishes.—Mr. Browne Goode, 
in a paper recently read before the Society of Biology, 
shows that the ideas admitted in regard to the distri- 
bution of deep water fishes are erroneous. Contrary 
to the opinion usually held, no separation in the hori- 
zontal strata is possible. Nor is it any more accurate 
tosay that the marine fauna of great depths is the 
same for all parts of the world. 

The application of the method of percentages leads 
Mr. Goode to distinguish 11 characteristic regions and 
2subregions. These are as follows: (1) Northern At- 
lantic; (2) Eastern Atlantic with Mediterranean sub- 
region; (8) Virginian Northwestern Atlantic with 
Mexican subregion ; (4) Southwestern Atlantic or Bra- 
zilian region; (5) Northern Pacific ; (6) Eastern Pacific ; 
(7) Northwestern Pacific; (8) Polynesian ; (9) Zeland- 
jan; (10) Antarctic region ; (11) Indian region. 

Royalties. 

One of the incentives for inventors to secure patents 
on their inventions is the possibility that a handsome 
income may be derived therefrom in the shape of roy- 
alties. In the art of photography, where the manu- 
facture of sensitized dry plates on a large scale has 
come to be an extensive industry, successful plate-coat- 
ing machines command a good royalty. Anitem in 
the English journal Optician states that Mr. B. J. 
Edwards rents out on royalty twenty of his patented 
plate-coating machines at a yearly rent of $500 per ma- 
chine. One company uses five of them. Mr. Edwards 
was a photographer, knew the needs, and applied his 
inventive ingenuity, finally accomplishing a successful 
result. How many thousands there must be, having 
inventive talent, who could improve the machinery in 
the lines of industry they are familiar with, to the bet- 
terment of mankind generally and themselves indi- 
vidually. 

The example of Mr. Edwards is only one of many, 
where success is attained in the invention of practical 
and needful inprovements, and should inspire others 
to make use of their inventive talents. 

— 8 
A New Anthracite Vein. 

Anthracite coal in avein four feet thick has been 
discovered on the Line Mountain, which bounds Schuy]- 
kill and Northumberland Counties. The vein is on 
the south side of the mountain, near Pitman, in the 
former county. This is a surprise to coal experts, for 
it is five miles south of the Shamokin coal basin, and 


where it was placed. Considering that the wound | was believed to ve outside the coal district. 
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A FLYING DORMOUSE, 

Among the animals in the last collection sent from 
Cameroons by the explorer George Zenker was a 
mauimal of an entirely new species, a flying dormouse, 
to which the name Idiurus Zenkeri has been given. 
We publish herewith an engraving of this little ani- 
mal, for which we are indebted to our worthy contem- 
porary, the Illustrirte Zeitung, and which shows plain- 
ly the membrane that extends around its body and 
enables it to fly or jump from branch to branch. 
Such membranesare well knownamong animalsof cer- 
tain species. but it is distinguished by the peculiarities 
of its very long tail from all othermammals. In the cut 
the tail isshown slightly curved, so that the under side 
can be seen. At the root of the tail there is the fold of 
skin, behind which are fifteen oblique rows of little 
horny scales, three or four in each row, short bristles 
protruding from among the scales. On the under side 
of the tail, along the middle and the sides, are comb- 
like hairs, and from the short, soft fur on the upper 
side—from the root of the tail to the brush-like tip— 
project long upright hairs. No one knows for what 
purpose this singularly shaped apparatus is intended, 
for-as yet nothing is known of the life of the little crea- 
ture. Nor is anything known of its origin; it has 
been called ‘‘flying dormouse,” because it resembles 
this sluggard in the shape of its body, its skull and its 
teeth; but its membrane and the horny scales are 
similar to those of certain species of squirrels, and its 
skeleton shows peculiarities possessed only by the jer- 
boa. Probably the dormouse, the species of squirrels 
referred to, and the jerboa 
are the last of a very large 
extinct family. 

0 o —____ 
Giant Kites for Scien- 
tific Purposes, 

Ten giant kites, all on 
one string, will be flown, 
if possible, to the height of 
two miles, by the Weather 
Bureau authorities at 
Washington. This, of 
course, would be many 
times higher than any 
other kite has hitherto 
traveled, the famous 
Eddy kites (see illustration 
in SCIENTIFIC AMERICAN, 
Sept. 15, 1894) having 
flown only 4,000 feet, ac- 
cording to latest reports. 

This will be done in con- 
nection with systematic 
studies of the upper atino- 
sphere, which region has 
heretofore been explored 
by scientists only with the 
aid of captive balloons car- 
rying thermometers, baro- 
meters, ete. But balloons 
are found to be most im- 
practicable for such pur- 
poses, since the wind blow- 
ing against them keeps up 
an almost constant vibra- 
tion, while its force against 
their envelopes causes 
great leakage of gas, and 
hence makes a flight of 
many hours impossible. 

The kite experiments to begin this summer will be 
conducted by Prof. Adie, the same meteorologist who 
is making extensive photographic studies of lightning 
flashes. The investigation of the npper atmosphere 
will be made first, with a view of ascertaining the dif- 
ferences of temperature for various altitudes in free 
air. Other experiments, by aid of the kites, will fol- 
low these, all of which are expected to enable the 
bureau’s meteorologists to make a great profile map of 
the atmosphere, which task has never yet been accom- 
plished. Temperature and barometric curves, electric 
currents, etc., will be located for various parts of the 
country and for different seasons of the year. 

Such data will be as necessary to the engineers of 
flying machines, when practically perfected, as charts 
are to sailors. Ballooning can be then carried on with 
much less risk than at present, since it will be an easy 
matter to determine what currents of air are likely to 
be met at various heights, just as it is now a small 
task to find the Gulf Stream or the trade winds. A 
still greater service will be rendered by this informa- 
tion to scientists, who now believe that men will be 
able to soar like birds as soon as the upper air currents 
are definitely understood. 

Kites will be flown to different heights in hot waves 
during electric, wind, or rain storms, in cold waves 
during snow or hail storms, and in fact during every 
possible phase of weather. It is now the purpose of 
the experimenters to construct this summer a giant 
kite, which will revolutionize the whole science of kite- 
flying. This will be no less than a combination kite 
balloon. The length and width are not yet determin- 


ed, but in form it will be a large, flat box, about a foot 
in thickness, the light frame being covered with gold 
beaters’ skin. It will be inflated with hydrogen gas, 
which would give to a kite of the dimensions of the 
present design and a foot thick a lifting force of three 
pounds. This would be sufficient to take the kite up, 
notwithstanding the general buoyancy offered by the 
wind currents.— Washington Star. 
SS od 
Why Our Boys Should be Taught Spanish. 

it is the manifest destiny of this country, sooner or 
jater, to monopolize the great bulk of trade with South 
America, and one of the prime essentials to this de- 
sired result is a thorough knowledge of the language 
spoken by her people, which, to a very great extent, is 
Spanish. But very little attention is paid in our in- 
stitutions of learning to teaching this language, and 
its need will be most seriously felt in commercia! cir-) 
cles within the next generation. Our able contempo- 
rary the Boston Journal of Commerce quotes from the 
Philadelphia Record upon the subject of acquiring a 
knowledge of Spanish, in which the editor says : 

‘“‘Our commerce with the Central and South Ameri- 
can republics is largely increasing every year. Even 
slow-going Mexico is becoming alive to this fact, andis 
accordingly making an effort to capture some of the 
commerce flitting hitherward and thitherward. She is 
actually going so far as to listen to the scheme which 
is being advocated for the formation of a United States 
of the Latin-American republics of the central portion 
of the continent—a confederation which, with Mexico 


London's Pneumatic System. 

Telegraphing overshort distances—as within towns, 
for instance—is avery costly operation. It requires 
the same number of operators—one at each end—and 
the same number of instruments as for the longest dis- 
tances. But compressed air will blowa telegraph form 
through a metal tube as far as two or three miles in as 
many minutes; and steam engines are used to compress 
the air by means of which the pneumatic tubes are 
worked. The engine room at the central office re- 
sembles nothing so much as the engine room of a great 
steamship, except that the enginesare on the ‘‘ beam” 
principle, as being best suited to the peculiar work in 
which they are engaged. They are magnificent speci- 
mens of the engineer’s craft, and have a stately ap- 
pearance, due, in large measure, to their leisurely 
stroke as compared with the hurried action of the ma- 
Ane or electric light engine. Night and day these en- 
gines are employed in pumping air into, or exhausting 
it out of, huge ‘‘containers,” which are connected with 
the tube room overhead. There are no fewer than 
thirty-six pneumatic tubes radiating throughout the 
metropolis, buried under the pavement among the gas 
and water pipes, and every now and then crossing the 
path of the telegraph wire, whose handmaids they are. 
It is desired, say, to send a message from St. Martin’s 
le Grand to Charing Cross. Here is a tube-like, felt- 
covered box which will contain one or a dozen message 
forms at pleasure. Place the form inside; secure the 
openend of the box, or ‘‘carrier,” as it is called, by 
means of an elastic band; insert the box in the mouth 
of the tube; admit the com- 


THE FLYING DORMOUSE FROM CAMEROONS —FRoM A DRAWING BY ANNA HELD. 


as a part, would very largely increase commerce be- 
tween this country and the new United States to the 
southward. The commercial possibilities of these Latin 
republics are exceedingly vast. Our present commerce 
with those countries isas nothing to what it will be 
twenty-five years hence, when a knowledge of the 
Spanish language will be absolutely essential to all 
young men engaged inthe counting housesof the firms 
engaged in business with that part of the globe. Let 
parents and pedagogues, therefore, cease their bicker- 
ings as to the respective merits of Greek and French, 
and put into the boys’ heads a practical knowledge of 
Spanish, which they will find it not difficult to build 
upon a tolerably fair foundation of Latin. French 
may be the language of refinement, and as such its 
acquisition is more or less desirable. But the great 
languages of commerce not many years hence will be 
our own language, the German language, and that 
charming tongue for which this plea is made—the 
tongue of Cervantes and of Cortez.” 
8 
A New Process in Steel Making. 

The Carnegie Steel Company at Homestead tested 
July 17 a new plan which Manager Schwab and Chief 
Electrician Kinkey have devised for reheating molten 
metalthathas become chilled before it can be poured in- 
tothemoulds. The new planconsists in using an electric 
current, by which an intense heat is generated. The 
molten steel was set to bubbling, and the light and 
heat were so intense that the workmen’s eyes suffered 
seriously, but at the next test they will wear glasses. 
The experiment was successful. 
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pressed air, and away it 
goes across Newgate 
Street, along Paternoster 
Row, down Ludgate Hill, 
up Fleet Street, and along 
the Strand, where, at No. 
448, it projects itself under 
the nose of the attendant 
with athud anda rebound, 
in almost shorter time than 
it takes to describe the 
operation. Ail the air is 
stored at the central office, 
so that if it be desired to 
reverse the operation—i. e., 
to send a message from the 
West End to the City—it 
is only necessary to trans- 
init anelectric signal, when 
vacuum is turned on, and 
the ‘‘carrier” is sucked 
back which a minute be- 
fore had been blown 
out. The tubes are, in 
fact, gigantic pea-shoot- 
ers. 

What may be called the 
working gear of the tubes 
is in itself a most interest- 
ing sight. It has been 
mostly designed by officials 
of the Telgraph Depart- 
ment, and is unique of its 
kind. Indeed, the whole 
pneumatic system of the 
central office is an ‘ex. 
hibit” of the most inter- 
esting kind, and an object 
of just pride with those 
who have it in charge.—The Gentleman’s Magazine. 

++ ——__|_\___— 
The Parts That Do Not Grow Old. 

‘In his work on the senile heart, Dr. Balfour tells 
us,” says the Medical Times, New York, July, ‘‘ that 
there are two parts of the human organism which, if 
wisely used, largely escape senile failure. These two 
are the brain and the heart. Persons who think have 
often wondered why brain workers, great statesmen 
and others, should continue to work with almost un- 
impaired activity up to a period when most of the 
organs and functions of the body arein a condition of 
advanced senile decay. There is a physiologic reason 
for this, and Dr. Balfour tells us what itis. The nor- 
mal brain, he affirms, remains vigorous to the last, 
and that because its nutrition is especially provided 
for. About middle life, or a little later, the general 
arteries of the body begin to lose their elasticity and 
to slowly but surely dilate. They become, therefore, 
much less efficient carriers of the nutrient blood to the 
capillary areas. But this is not the case with the in- 
ternal carotids, which supply the capillary areas of the 
brain. On the contrary, those large vessels continue 
to retain their pristine elasticity, so that the blood 
pressure remains normally higher than within the 
capillary area of any other organ in the body. The 
cerebral blood paths being thus kept open, the brain 
tissue is kept better nourished than the other tissues 
of the body. Whoisthere of those who have passed 
middle age that will not rejoice to find such admirable 
physiological warrant for the belief that the brain may 
continue to work almost to the very last hour of life ?” 
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RECENTLY PATENTED INVENTIONS, 
Engineering. 


ROTARY ENGINE.—David Berry, Fish 
Rock, Cal. This engine has a cylinder inthe head of 
which is mounted a drive shaft on which is a wheel pro- 
vided with a number of pistons sliding radially to en- 
gage the sides between the rim of the wheel and the rim 
of the cylinder, the pistons being forced into outermost 
position by springs, so that in passing over a permanent 
abutment projecting into the sides between the wheel 
and cylinder, the pistons slide inwardly owing to the 
yielding of the springs. The construction is designed to 
be durable and very effective, the arrangement per. 
mitting of conveniently reversing the engine when de- 
sired. 


Mechanical. 


FLANGE WRENCH.—William H. Brock, 
Brooklyn, N. Y. This wrench is especially adapted for 
screwing flanges upon pipes, and may be used right 
hand or left hand, to remove a flange as well as 
screw oneon. The head has a biting face on each side, 
and is provided with a handle and an arm pivotally con- 
nected to the head and extending beyond the biting 
faces, astud projecting parallel to its pivot pin. 


MACHINE FOR DRILLING COUNTER- 
sinKs.—Lemuel Churchill, Three Oaks, Mich. For 
forming oblong countersinks for the reception of ellip- 
tical bolt heads, this inventor provides a drilling 
tool with a cutting head having a smooth non-cutting 
point extending beyond the cutting edges of the head, 
and forming a fulcrum for the tool. The shank of the 
tool is secured in a socket of a drill shaft turning in a 
sleeve sliding and turning ina block which slides in a 
segmental slot in the frame, which may be readily 
raised and lowered to bring the cutting edges to desired 
positicn. 


Pumpine JAcCK.—Enmimett R. Curtin, 
St. Mary’s, Ohio. This is a simple and inexpensive jack 
which may be easily erected on the derrick of an oil 
well to form a smooth working connection with the 
pump rod, without bending or cutting it, and which may 
be connected with an ordinary reciprocating piston, the 
jack to be worked either side up. The body of the jack 
isin the form of a bellcrank, consisting preferably of two 
parallel pipes arranged so that their upper ends lie hori- 
zontally and their lower ones vertically, the pipes being 
connected on opposite sides of their elbows by tie plates. 
The pipe bell crank is seated and bolted in longitudinal 
grooves of a saddle, and the pump rod is connected with 
the pipes by a holder through which the pipes slide 
as they move up and down when the pump rod is recip- 
rocated. 


Woop STRIP CUTTING MACHINE. —Ro- 
bert Schleicher and Charles Heimerdinger, Louisville, 


Ky. For cutting strips for lining boxes and other pur- 


poses to the desired length and also to the miter, these 
inventors have devised a machine in which a reciprocat- 
ing cutter head carries.the knives for cutting and miter- 
ing the strips, while a variable feed mechanism operates 
in conjunction with the head to feed the strip forward 
to the desired length during the return stroke of the 
head. The machine may be made single, but is prefer- 
ably constructed with double tables and a double cut- 
ter head, when one operator can conveniently attend 
to it. 

CompouNnD DRIVING GEAR.—Thomas 
H. Savery, Wilmington, Del. A fast speed pulley and a 
slow speed pulley are, according to this improvement, 


both adapted to be connected with the driving shaft of | 


a machine, a friction clutch locking one to the driving 
shaft and a positive clutch locking the other, either 
clutch being engaged at will, whie the positive or slow- 
driving clutch will not be disengaged before the friction 
or fast-driving clutch is put in engagement. If desired, 
neither clutch will be inengagement. The improvement 
relates especially to paper machines, permitting the 
couchers, first press, second press and calenders to be 
driven at a very fast speed and started simultaneously or 
singly without danger of shock. 


Miscellaneous, 


ELECTRIC ANNUNCIATOR.— William J. 
Clarke, Trenton, Canada. This improvement is appli- 
cable to all electric call bell systems requiring more than 
ten indications. By its use eleven wires are required 
for the first ten rooms, then one additional wire for 
every ten rooms up to one hundred, and after that only 
one additional wire for every one hundred rooms. The 
annunciator face has drops in segregated groups, instead 
of for each single room, the number of a room being in- 
dicated by the falling of a drop intwo or more groups, 
as room 125 would be indicated by drop 1 in hundreds 
group, drop 2 in tens group, and drop 5 in units group, 
all operated by the single push button of room 125, and 
only thirty drops being required for a thousand rooms. 


Swine-BAcK CAMERA ADJUSTER. — 
Henry J. Hall, Wickford, R. I. This is a horizontal 
swing attachment permitting the camera to swing to the 
right or left from normal position about thirty degrees, 
the attachment being applicable to any form of camera 
and easily manipulated. It consists of a support on 
which is pivoted a sill, both sill and support having ex- 
tensions one above the other, each having a transverse 
slot, and one of the extensions having a longitudinal 
slot, adjacent to which is a rack, while carried by a lever 
is a pin adapted to travel in the slots of the extensions, 
the pin carrying a pinion which may be locked. 


FILTER.—Charles Asburst, Paris, Ky. 
This is a device for use in connection with the discharge 
spouts of buildings, the first water passing to the filter 
being passed to a waste pipe, while succeeding portions 
go through the filtering material to the cistern or other 
receptacle. When the rain ceases the contents of the fil- 
ter are automatically drained in such manner that the 
drainage washes out and discharges into the waste 
outlet all sediment and other accumulations, leaving the 
filter in a cleanly condition. 


Ripina SADDLE. —Jesse D. Padgitt, 
Dallas, Texas. ‘This saddle has a short, rigid tree, to the 
rear edge of which are secured flexible leather pieces ex- 


tending the length of the body of the saddle, to serve as 
a filling and stiffening, top and under pieces being sewed 
together at their edges to inclose the filling. The saddle 
is thus designed to be more comfortable to the rider and 
better adapted for horses having backs differing in shape, 
from its front portion being rigid and its body and rear 
portion flexible. 


HARNESS SADDLE.—John D. Fletcher, 
Murfreesborough, Tenn. This saddle has a leather back- 
ing to which a detachable leather lining is united by lacing 
cords, and two inflatable rubber cushions are arranged 
one on each side of the middle line of the pad within the 
lining, the cushions being provided with a valved nipple 
and solid ends with eyelets through them, through which 
are passed cords to hold them in place within the outer 
case. Thesaddle is designed to promote the comfort of 
the animal, always remaining soft and cool and readily 
adapting itself to the shape of the horse’s back. 


MOISTENER AND PAPER WEIGHT.— 
Harvey R. Harris, Michigan City, Ind. The casing of this 
device has a weighted lower portion and an upper com- 
partment with inclined bottom, the sponge or moisture- 
receiving substance being placed in the upper compart- 
ment, which has a forward overhanging portion open at 
the bottom, whereby the moisture will always seek the 
lower exposed part of the sponge, the part to be pressed 
by the article to be moistened. 


TANK SUPPLY VALVES.—Augustus E. 
Smith. Brookville, Pa. This invention provides a con- 
trolling device for valves in water closet tanks, designed 
to perfect the working efficiency of the supply valve and 
insure its positive closing when the tank is filled to the 
point of overflow, also permitting of regulating the 
amount of overflow after the tank is filled. Combined 
with the supply valve is a fixed pneumatic casing aper- 
tured to permanently communicate with the tank and 
having an air escape of reduced diameter, whereby the 
liquid rises slower in the casing than in the tank when 
the supply valve is open, a float contained in the casing 
being operatively connected to the valve. 


ADVERTISING DEVICE.—Joseph T. 
Craw, Jersey City, N. J. A card or case, according to 
this invention, comprises several members or leaves, but 
appears to have but two leaves, although it has actually 
six pages. The card or case may be opened from op- 
posite sides to display different pages, and it may con- 
tain one or more pockets for railroad tickets, cards, etc. 
The entire device may be shaped in blank form, and it 
may be very inexpensively produced. 


Designs. 


EvLEcTRIic LIGHT SHADE.—Harrison D. 
McFaddin, East Orange, N. J. In this shade one side 
presents an inclosed face consisting of a shell figure, the 
ribs widening out to a leaf-like form at their outer or 
upper ends, the general effect being that of a ribbed 
shell supported at one side so that a portion only of the 
globe of the light will be exposed. 


STANDARD OR BASE FOR SCALES.— 
Edward F. Jones, Binghamton, N. Y. This standard 
has a stem projecting laterally from its base, the stem 
terminating in a number of leaves representing modified 
clover leaves. 

INTERNAL COVER FOR CULINARY 
VEssEL.—Matej Kratky, Hemingford, Neb. This is a 
round cover with edge beveled downward and outward, 
the edge having alternate recesses and projections. 


NoteE.—Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 
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NEW BOOKS AND PUBLICATIONS. 


CHEMICAL ANALYSIS OF OILS, FATS, AND 
WAXES AND OF THE COMMERCIAL 
Propucts DERIVED THEREFROM. 
From the German of Professor Dr. 
R. Benedikt. Revised and enlarged 
by Dr. J. Lewkowitsch, F.1.C., F.C.S. 
London and New York: Macmillan 


& Company. 1895. Pp. xviii, 683. 
8vo, illustrations, tables. Cloth. 
Price $7. 


One of the most important works on chemical analysis 
which has appeared in English for several years. There 
has not hitherto been any English work dealing espe- 
cially with the chemical analysis of fats, oils, and waxes. 
The analysis of fats presents an almost complete system, 
such as is found in no other branch of technical organic 
analysis, a system which will admit of application in the 
examination of ethereal oils, resins, balsams, and sub- 
stances of a similar nature, so that the usefulness of the 
present work is not limited to those who work specially 
in fats and oils. To the German methods have been 
added those of American and English technical chemists, 
so that the amalgamation of the scientific accuracy of Dr. 
Benedikt with the practical knowledge of those who are 
constantly engaged in chemical work on fats and oils 
cannot but prove of value to both analytical and technical 
chemists. The chapters devoted to the physical proper- 
ties of fats and oils contain much valuable information. 


THINKING, DOING, FEELING. By E. 
W. Scripture, Ph.D. Meadville, Pa.: 
Flood & Vincent. 1895. Pp. 304. 
16mo, 209 illustrations. Price $1.50. 


The new or experimental psychology first arose in 
Germany, but being a psychology of facts and figures 
instead of guesswork and speculation, its appeal to the 
sound sense of American science has brought about such 
a rapid development that experimenta] psychology 
is pre-eminently the American psychology. The 
author of the present work is the director of the famous 
Yale Psychological Laboratory, and a prominent repre- 
sentative of the new movement. The book is not only 
clear and scientific, but it is also lively and entertaining. 
On the one hand, it contains the results of special inves- 
tigations never before accessible to the public, and on 
the other hand, it is written in a manner intelligible to 
every reader. The book is filled with illustrations show- 
ing the apparatus used in testing the senses, charts and 
diagrams illustrating various optical illusions, and other 
matter bearing upon the subject. 


THE NATURAL HISTORY OF AQUATIC 
Insects. By Professor L. C. Miall, 
F.R.S., with illustrations by A. R. 
Hammond, F.L.S. London and New 
York: Maemillan & Company. 1895. 
Pp. 395. 16mo, 115 illustrations. 
Price $1.75. 


A delightful workfor the microscopist. The author has 
attempted to help those naturalists who take delight in 
observing the structure and habits of living animals, and 
also to revive an interest in the writings of certain 
old zoologists—Swammerdam, Reaumur, Lyonnet and 
De Geer—who are at present unjustly neglected. 


How A Goop CAR DIFFERS FROM A 
Bap ONE, AND How To Get IT. 
Saint Louis: Published by the 
Brownell Car Company. Pp. 171. 
Oblong 16mo, 55 illustrations. 


An excelient specimen of bookmaking and a good ex- 
ample of what the manufacturer of to-day deems neces- 
sary to put into the hands of,prospective buyers to enable 
them to judge of the merits of the goodsoffered. The 
Brownell Car Company make the now wellknown ac- 
celerator, and the great advantages of this car are shown. 
One view of a crowd seen from above, showing the 
people’s heads, is a very curious illustration. 


Messrs King & Brothers, of New York 
and Albany, have just published an Outline of the In- 
fringement of Patents for Inventions, not Designs, of 
which the author is Mr. Thomas B. Hall, of the Cleve- 
land bar. Mr. Hall has divided the subject into four parts 
which, he explains, are the four questions to be logically 
considered in an infringement suit. These are: first, the 
license under the patent by which use of the patented arti- 
clemay be justified; second, the identity of the patented 
invention and the infringing device, the absence of such 
being evidence of non-infringement; third, the validity of 
the patent, this being, of course, essential to recovery; 
and fourth, that which is to be recovered for unlawful 
infringement. These subjects the author successively 
considers, and the law of each question is stated witha 
conciseness only consistent with the brevity of the work. 
There is appended a table of cases arranged with refer- 
ence to their subject matter, by means of which one may 
be directed to the authorities for the law, and also an 
index of subjects. Thus equipped the book is a fine 
summary of the law, and an invaluable guide to an ex- 
haustive consideration of every topic within the purview 
of its title. 


(@ Any of the above books may be purchased through 
this office. Send for new book catalogue just pub- 
lished. Munn & Co., 361 Broadway, New York. 
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TABLE OF CONTENTS. 


1. An elegant plate in colors showing a residence at 
Bridgeport, Conn., recently erected for Christian 
M. Newman, Esq. Three perspective elevations 
and floor plans. Cost $5,500 complete. Architect, 
Mr. Samuel D. P. Williams, Williamsburg, N. Y. 

. A handsome residence at Glenwood, N. Y., recently 
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Inquiries not answered in reasonable time should 
be repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department. each must take his turn. 

Buyers wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 
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expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 
Books referred to promptly supplied on receipt of 

price. 

Minerals sent for examination should be distinctly 
marked or labeled. 


(6587) R. L. M., Jr., says: How can I 
make a portable distillery? A. Photographers away 
from cities are often at their wits’ end to procure water 
of assured purity. The following cheap, portable and 
not in the way device may help them in their difficulties. 
A cylinder 13 inches high by 7 inches in diameter, with 
bottom made preferably of copper, with three legs of 
strap iron high enough to raise the cylinder6 inchesfrom 
theground. To the top of the cylindera conical lid, 844 
inches in diameter (outside) and 5 inches in height from 
base to apex of cone, provided with a flange to fit snugly in- 
sidethe cylinder. Near the baseof theconea tube 3 inch- 
es long is inserted. About 5 inches from the top of the 
cylinder a tube, 10 inches long, is passed through, termi- 
nating in a small furnace exactly under the apex of the 
cone when the cover ison. The other end projects about 
8 inches on the outside of the cylinder. Fill the cylinder 
about one-half full with ordinary water. If pressed for 
time, hot water may be used. Adjust the cover and 
place the apparatus over a gas or oi] stove, and, by means 
of an India rubber tube connected with a tap, pass a gen- 
tle stream of cold water into the cover, allowing the 


SECTION OF CYLINDER BODY, ETC. 


A, 18 inches highand7 inches in diameter. 
lid, 814 inches in diameter and 5 inches in height from 


B, conical 


apex to base of cone. UC, C, flanges to fit snugly in- 
side the cylinder. D, tube 3 inches long. E, tube 10 
inches long, terminating in asmallfunnel. Still was 
invented, I believe, by Mr. C. C. Neves, of England. 


overflow to pass out through the tube in the cover. When 
the water boils, the steam rises and settles on the cone 
cover, where it is condensed by the cold water in the 
cover, and it is then collected in the funnel and runs 
down the long tube into a bottle or other receptacle. 


(6588) A. J. MeM. asks for some infor- 
mation regarding India rubber. A. India rubber is the 
product of many euphorbiaceous plants. We get most 
of itfrom the Brazils and Central America. In Brazil it 
is obtained from the Siphonia elastica, which grows to a 
height of between 50 to 60 feet, and in Central America 
itis obtained from Castilloa elastica. Most of that we 
now use comes from Central America, where the juice is 
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simply collected in cups, from incisions made in the | Bowling alley, J. A. RiepeP......sse.sssceeee oe 548,141 | Hat fastener, H. L. Carpenter............- .. 543,170 ; Steam joint, water lubricated, J. B. Morgan ~ 543,046 
bark. T late the milky jui a tit into | Brace: See ’rill brace. Heater. See Cottage heater. Steel bar, combiaation, J. 8. Brooks 42,989 
r ‘0 coagula' e milky juice and convert it into Brake. xs. "Proseure brake” Lifting apparatus Heater, Michaelson & Reid... a os 343.089 Stitch Separating and indenting m: Peay 
i qui i rake. Pressure brake. eel trimming machine, O. L. Noble. - 543, adaway ............ x 

mnlboee Ab tos. exportation, “thei guice OF B ving. callet acai aoc, WW. We Bie . 543,273 | Hemmine gage, A. 8, Simons........ | 343195 | Stock loader, W, J.’ Mea 543.395 
achuca is mixed with it, and so powerful is its action that | Brake shoe, C.F. wWonltarth”. i 568,072 | Hinge banger, A. ., Bcbroeder.. 2 5432105 Stone crusher. @. N. Miller 543.041 
i i i i i Breech mechanism operating slide, A. W. Ash- Hoe, shuffle, H Parcells tone lifter, Henderson & McConaugh «« 543,01 
five or aves minutes 18 sufficient to produce Coagulation. . 8 ia 542,983 | Hook. See Fish‘h hook. Portable hoo’. Stove, Carrol] & Brooks............ Boy « 543,291 
The Brazilian method slightly differs. The juice is first Brneh. ee 2 pat Horse checking or unchecking devire F. H. Kit- Stove, Ww. J. Keep.. epee D43.308 

’ Nas apt * rush, scratc! oy. trell a yi tove, beating, W. Towne.. 54,3 
collected in clay bowls; it is then smeared over various Brush, tooth, F. Laws. i Horse creeper shoe, P. W. Weida. Stove or range, cooking, H. F. W. Sievers... 454 


. ot 
shaped moulds, made also in clay and taking the form of Burner. See Hydrocarbon purnet: Horse power, J. S. Tuttle............:. -. 543, Sugar by electrolysis, refining, Javaux & Gallois.. 543,249 


. , . Button, A. Leblanc.. Hydrocarbon burner, J. H. Mathews... . oe 037 | Switch. See Electric switch. Electrical switch. 
bottles, balls, spindles, etc. Successive coats are laid on, | Button: 0. L. Mahon,. Ice machine. can filler, R. F. Schroeder... Railway switch. Safety switch. 


each one having previously been allowed to thoroughly | Button, cuff, J. E. Hills. . 1 543244 | Indicator. See Cash indicator. 7 Table. See Extension table. 
: 7 is Cake or biscuit machine, P. D. Harton Baga Seistee ees . 543,131 | Jack. See Ditching jack. Lifting jack. Tack driving machine, hand magazine, J. slop. 543,135 
dry, either in the sun or the smoke of a fire, which | Camera. See Magazine camera. Panoramic Joint. See Steam joint. eee entice Tank. See Flushing tank. Liquidtank. Water 
i ie Hci i i i camera. ourna! an earing eretor, e peer: a closet tan 
plackens ihe: When.a sunioen thickness as obtained tne Can. See Key opening can. Lunch can. Oil Kaolin, etc., refining, D. H. Chambers.. ss 'Tap for water or uber piapids, J. H. Landgrebe.. 543.254 
clay is washed out, leaving the India rubber ready for ex- ie can, ' geen a ie Key opening can, Cc. 8. McDonald aise” Zapping apparatus. J Fa N. a : - As 04 
‘ ; i an labeling machine. OX ss vs andaciddesscedecaees ey seat cutting machine, L. . Lake..... ae . elegraph, writing, ast r 5. 
portation. ‘The. wees yield twenty or thirty gallons of Can opener, H. J. Kelder staia'a sig 07 ielafe aed a bssteieisind’eis'e els 543,306 | Kiln. See Lime kiln. Telegraph, writing, W. E. Gum, 43,241 
juice, and when we consider that each gallon will pro- Cans, ey for opening sheet metal, O.'S. Fellows.. 543,004 Knife. See Drawing knife. els Telegraph, writing, J. H,, Robertson 3.4 
i i anvas. mechanism for giving reciprocating mo- amp, ‘orsythe S . ‘elephone attachment, ertels. ¥ 
duce two pounds of market India rubber, the harvest is tion’ to, B.S. Bail”. f .. ote 5A 995 | Lamp. carriage, S. Cooper. .. 543,438 | Telephone exchange, W. Y. Shibata.. 543,160 
not so bad. Other trees producing caoutchouc are | Car arrester, P. geuuater a deae waaina'e 543,270 | Lamp. electric arc, D. Higham .. 543,243 | Telephone system, village, C. E. . Scribner 543.1 
Siphonia brasiliensis, §. lutea, and 8. brevifolia. Car coupling, Machalosky < Stawarz. a 243,038 Lamp, elects are, Sy anaues: we Pret melephone transmitter. Z. BE. Patrick Pane 
” =. ‘ar coup. ing, A. >. McCord.. ae a : Lamp, electric arc, . Nutting Ode elepboning, c:) 14 eos Ae 
: le Wh -» 543,071 © Li ‘ 543,355 | Th % h 122 
(6589) S. W. C. says: Can you give me Car gata street, J Kia = Behe ramp. Gneapdewesarclocinie: @. ‘Westingboiise, eos Phil coupling, J. i dd as. 168 
4 iv, $ ar fender, 8. Garlic PAB 250F | oe IT eSiccis digeeccie-ctniecs dt one cio S:sa Sess ee ere wane ys ime recording apparatus, J. C. Wilson . 
some data for calculations relative to air? A. 1. To Car fender, Goff & Joiner. .. 543.151 | Lamp socket, incandescent, E. H. Heath. Tire, pneumatic, W. Driesbach...... - 543,337 
find the quantity of nitrogen by volume corresponding to | Car fender, D. F. Nial... -- 543,264 | Lanterns or $tereopticons, attachment for magic, Tire, pneumatic, A. A. King... 543,386 
1 volume of oxygen, multiply by 8770992. 2. Tofind the | Gar ‘satform, Av. Leona 7 BES | Laryngoscope, pocket, J. Boekel Bids | ire. pneumatic, WW. Young. Bsr 
ar, pla i is . 'Y sone, . ° . a , 
quantity of oxygen by volume corresponding to 1 volume Car, railway, Ee Pearson. i: 543.000 Last, E. a cole me s stseeee scenes 543,375 pie Seeder G. 5 Briggs. erry be 08 
* ‘: e . safety appliance, elec ric, . oto, after. ee one litter, valve, pneumatic. av is. 
of nitrogen, multiply by 0:265182. 3. To find the quantity | Gar wheel dressing machine, F. Van Cise.- 543.161 | Lifting apparatus brake, A. Bolzani. 


543,287 | Tire, vehicle, 1). B. Blosser 
543,407 | Tire, wheel, L. J. Phelps.. 

543,433 | Tires, mandrel for fort 
543,452 Holmes. 
543,169 | Tobacco stem 
Tongs, crane, A.C. Dinkey 
543,404 | Tongs, lifting, C. W. Bolsin 
Trace fastener, S. Cole......... 
Traction wheel, G. A. Anderso: 
'Yransportation system, electric, 
Trap. See Animal trap. Gopher trap. 
Tree leg and tree foot, E. M.Cole.. 

Tree prop bracket, B. E. Dougias.. 

Trolley standand pole, L. C. Seelye.. . 
Trolley system, underground, Ginochio "& 


of nitrogen by weight corresponding to 1 part by weight of | Cars, device for uniting, A. G. Leonard 


“43,080, 543,032 | Lifting jack. Sherwood & Lake. 
Cars, means for arresting motion of 


‘ ; Tic. Lime kiln, R. & H. Vanderhoof. 
oxygen, multiply by 3313022. 4. To find the quantity of s K. Bonta.-.. 543. 435 Fimo, treat pe, yB. H. Pierce,. é 
oxygen by weight corresponding to 1 part by weight of ; Carbon holder, : 5. iquid tank, self-measuring, C. 
? . Carbon. odue Lock. Desk lock. 
nitrogen, multiply by 0'301839. 5. To find the quantity of oa Aciieson . petes! eis et 982 Lock, pi. Hoot. “4 
i i i arpet fabric, ingrain, ock bolts, safety dev 
nitrogen by volume corresponding to 1 part by weight of Carriage washing apparatus, M. F. Gale 543,008 | Locking device, detonating, . Smith. 
oxygen, multiply by 2°6365411. 6. To find the quantity of Carrying Cage. T. J. Byers i 543.127 Locomotive signal light, ace ch Maen 
; : e. See Carrying case. Dis) ensing C case. m tuft yarn carrier, J ar 
oxyfen by volame corresponding to 1 part by weight of Cash indicator, H "Ge &C. alter.. -. 543,162 ; Luneb can, W. BE. Howell.. 
nitrogen, multiply by 0°2730071. 7%. To findthe quantity Casing cutter, G. Palins seaetareess a 343,205 ! Magazine camera, D. B. Craw _ 
: A ; entrifugal separator, undstrom » 543, attress reinforcemen oore. 
of nitrogen by weight corresponding to 1 part by volume Chain link, J. . Schmidt. . 543,856 | Measuring device, cloth) M. Ackerland. 


of oxygen, multiply by 3°6629154. 8. To find the quantity } Chair. See Folding seat chair. Revolving chair. Measuring device, garment, H. Kantorovitz. DCs (-<-) ns oa +. 543.130 
. b 1 Chair base, barber’s, A. J. Nasabl.............-..0-5 oot Mechanical movement, J, E. 8. Medsger... Trost wheel, C. Mitchell. . . 
of oxygen by weight correspondtng to 1 part by volume | Gheck row and drill, combined, C. H. & H. Mechanical power, G ia Matthews. ... rank fastener, W. FE Miller 
j i ; . Dooley (r oes ical apparatus, electro, J. tter..... ‘Trunk stand, J. W. Boteler.... 
of mubogen mnltiply by 0a Chenille Pabnie, woven, L. Binns.......-....se.ee0e . 543,285 | Metal strips, tool for binding, P. C. Forrester. Tubes, threading split, W. C. Krick.. ; 
(6590) C. T. V. asks: 1. Why is electri- Chutes and hoppers for delivery of coal, ore, etic. h Big deo Metal, treating Se ere A. Uehling aug fastening. bame, i. P Gelabert pts aie 
ne ey Se oe ae cut-off device tor, C. un 5 etals, finishing, urley ‘Type and matrix, atulla........ o 5 
cal apparatus protected from lightning by lightning ar- Gigarette machine, C. Ollagnier ‘ oF di cai "189 Meter for alternating electric currents, L. Gut- 548.069 Aypewriting machine, é & Dennis -.-ssssscnes p05 
: 5 ircuit for alternating current systems istri- MADD 522s o5 favs ss aes sete eectsie ces ie oe ee lb sab sree sete s ypewriting machine, piro........ 5. 
resters ? A. Spe aa ae away 4 ee 50'a8 Mg aa cl bution, testing, H. c. Wirt nana aan ave sececeee 543,364 Motor. Bee | Bicycle motor. Electric motor. Typewriting machine. ¢ &. Waarines a8. 
vent injury to the apparatus and the operators. 2. How amp. ee Barrel head clamp. ave motor. ypewriting machine, C. W. Weiss..... és 
sury PP: pe F Clevis, H. L. Ferris ae ; Music boxidamping device, Bock & Wacker.. . 543,286 | Umbrella cover, detachable, J. F. Witt............ 543,365 
to find the horse power of steam engines. A. Multiply | Glock. ‘calendar, C. I. Fowler.. Nail machine, R. Johnson..........-0-seeeseeeee 543.447 | Upholstery, process of and apparatus for making 


+. 543,229 tufted, J. F. Orr.. 
- 543.228 | Valve, G. F. Speer... 
«- 543,176 Valve’ apparatus, air brake, H. E. Hunt 
-- 543,027 | Valve, cut-off, J. W. Melvin 7 
-» 543,205 | Valve for gas or air compressors, S. W. Johnson.. 543,446 


to 
ij ini Clock winding mechanism, electric, L. H. Spellier 543.358 | Name plate fort tombstones, etc., H. K. Cotton 
the-atea of t he piston in ee by the pressure of steam Cloth straightening machine, cL. Dawson.. ga ece 43,084 Nozzle regulator, A. Chavanne 
per square inch, then multiply this product by the speed Clothes drier, B B. Holmes. | 543,020 Nut lock, Bs c Crum 
‘. ‘ A ivi otfee surrogate, rake ut loc . Lachance.. 
of the piston in feet per minute and divide by 33,000. Coffin, D. R. Gould............. Nut, sectional, J. E. Boegen. 


This leaves friction out of the account. 8. How to de- | Collar fastener, horse, A. Smith..... Oar lock, J. Peterson......... - 543.314 | Valve, globe, W. Curlett............ee cs eeeeee renee 543,128 
termine the proper size of fuses for electric ght wires. | Combs, apparatus for cleaning edges of circular, ., .,  Qitcan and lamp flier, J. P. Rogers Se | Uae Ae Oe nage oes eae 
A. As fuse wires made by different makers melt at dif- | Commode or sanitary pail, V. E. Poppens.. Oils or tats, purifying. F. Burton...02720022 0000 543,079 Vehicle folding top, Douglass & Slyder.. 542,999 
ferenttemperatures, an actual test of each kind of metal | GoUfections, device for coating, C. Breitenlamin SH) | Oiles tor screw eutting dies, automatic, A-imen «5 vepite spring, Ae Hh Messner 343,038 
or alloy is required for the different diameters and cooler: tOr conaenstis water, J. Fleischer. see Beet Ore poncentrator, WH. aioors inti e oa Veniele Wheel, G. Laube.. ogi 
- 2 ‘opy holder ewar . 543, acking for stuffing boxes, metallic, Tiese esse! essup.. . 
lengths. Some use pure tin, others tin andlead. 4. Is| Corg puller 'B. Walker ~+ DASA Paddlewheel, D. 8. Dark. ...... : Voting vooth, folding, J. i 543.422 
i i Wi i it | Cornet eald....... oe | ‘ai inner, ertels..... oting machine, electrically cont: 
it necessary for the ueuts al wire of a three Abs cirealt Cottage beater, T. Holl 543,092 Paint compound, P. Kwarnebe' Stitzer...... cece ceeeceee 513,065 
to be equal to the capacity of the two outside wires com- | ¢ “oupling, Bee ‘Car coupling. Panoramic camera. H. G. Os Hee Wagon. dumping. Ne Bate. 2B Ae 
i i ling. ill coupling. aper roll for sales pads, x agon storm door, ‘u i 
bined ? Why ? A. No current goes by the neutral wire, Cravat fastening, K. Schannen Photographic cardboard, apparatus for applying Watch, alarm, J. W. Nunam: 543,048 
unless there is a difference in the number of lamps on op- Crusher. See Stone crusher. sheets to, S. H. Stinson - 543,064 Watch’ cannon pinion. J. 8. & A. J 543,325 
posite sides thereof. Ta this case the neutral wire takes | Sitivator, #, A. Ovensh | Bianoss repeating action £0 BiS310 | Watch, stem winding avd séttis ent 
the difference in the current, and this only. For this Cultivator, hand Wheel, R. a) 1 Dillon Bile supporter, Gg. C. Ormerod Prreit Me bar. We ce Daly. aaa 
«wi . ultivator, straddle row han : Pin shie ASE: 5. passes sese's ater closet seat, J. C. : . 
reason this wire may be much smaller than the outside | Gutter, Sée Band cutter. Casing cutter. Fodder Pipe bleeder, steam, C. C. Howell. 543,444 | Water closet tank, K. Herrmann 543,091 
conductors. cutter. Potato seed cutter. Rod and pipe Pipe wrench, J. C. burgess..... 543,831 | Water heater, G. A. Houston..... 543,246 
cutter. Vegetable cutter, Planter, potato, M. J. Smith 543.107 | Water regulator, automatic, E. W. Long. .» 543,034 
SS | Cyclometer. A. D. Ruff ...... « 543,269 E low, Walker & & Beatty... Beet Wave motor J: A; Mcore pt eee an « 543,187 
ow, rotary, B. ins ow 543, eel. e Bicycle whee addiewheel. Trac- 
TO INVENTORS, salts, E.R. Besemfelder. wee erats Plow, rotary, Atkins & Roberts : tion wheel. Trolley wheel. Vebicle wheel. 
. Desk lock, J. Roche......... Wasevees secs 43,316 ‘ Pneumatic transfer tube system, F. W. Jones.... Winding thread upon atarcehaped bolders, maz 
An experience of nearly fifty years,and the preparation | Die. See Screw thread cutting di Portable book, H. H. Bates...........seeesecoeeoes »» 543,121 chine for, J. Keats. . 543,185 
of more than one bundred thousand applications for pa- | Dish cleaner. B. R. Man: withaesediee 543,215 | Post. See Fence post. Windmill, R. Schmidt. ». 543,194 
tents at home and abroad, enable us to understand the | Dispensing case or cabinet, 8.'C. Guthrie 543.423 | Potassium chiorate, producing, K. J. Bayer........ 543,326 | Window, L. N. Fowler.-.-.. .- «- 543,380 
laws and practice on both continents, and to possess un- | Display rack, F. Knopf...... 543,025 | Potato seed cutter and dropper, Window fastener, H. H. Caswell: 543,874 
equaled facilities for procuring patents everywhere. A | Ditching jack, R. Rue.. . 543,056 | Potato sorting machine, B. a Smith............ ... 543,060 | Window screen, ajtstable, F. °C. Mille 543,261 
synopsis of the patent laws of the United States and all | Ditching machine, A. Mann . 543,257 | Power. See Horse power. Mechanical power. Wire stretcher, W. C. Cardwell.. 3 
foreign countries may be bad on application, and persons | Doffer mechanism, Buell & Mo 543,126 | Press. See Baling press. Glass press. Oil press. Wire working tool, J. O, Mitchell. 
contemplating the securing of patents, either at bomeor | Drawing knife, A. Andren...... 543,144 Printing press. Wires together, means for tastening parallel, R. 
abroad. are invited to write to this office for prices, | Drawing knife, J. S. cantelo 543,146 | Pressure brake, fluid, H. S. Park,................066 543,102 TOBrOWDsiiiss voce eaeecreenaes we aarsceiees aene 543,125 
which are low, in accordance with the times and our ex- | Dress shield, D. Basch.. 543,282 | Printing, method of and apparatus tO production Woodworking machines, antivibrating attach- 
tensive facilities for conducting the business. Address | Dress shield, S. G. Crout...+« of plates for color, J. Michaud.. Ss . 543,040 ment for, A. Prem0......... cece eeee eee cree enes 543,219 
MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad- | Drier. See Clothes drier. Printing press, J. H. Master.......... 43,036 | Wrench. See Pipe wrench. 
way, New York. Drying cylinder, G. R. Phillips.........ceeeeeeece... 543,051 Printing press J; Master P. Schneider. 543,058 | Yarn clearer, adjustable, T. A. Boyd............+. 543,288 
Drill. See Grain drill. Rock drill Propelling vessels, means for, B. A. Davis.. ...... 543,179 | Zine, process of a pparatus for extraction of, 
Drill brace, E. B. Petrie.......seccve . 543.267 | Protocatechuic aldehyde-meta-alkyl ethers, pro- L. V. J. Lynen.. sane aaesuis recess. 543,256 
duction of, A, SchMidt.........-.-..cceeseeeeeeee 548,193 


INDEX OF INVENTI ONS Drlline machinery cpr Mi: Beal Puller. See Cork puller. 


Pump, E. E. Frizell.. 


Dye, azo, R. Koreff.......+« Pump, H. Mehl. DESIGNS. 
For which Letters Patent of the Ear compress, M. L. "Weber. INI! as 455 | Pump. revolving air, 
United States were Granted Farth handling and grading apparatus, ‘TT Puzzle, H. B. Nelson ......-.e...-000 2 
Montgomery et al........... weies wee 543,408 | Pyroxylin compound, J. H. Stevens. : hs Oe oF Bees 
Jul 93 1895, Electric brake, W. B. Potter. ..........ccscesseeeeee + 543,351 | Pyroxylin, manufacture of solid or massive com- Grate, C. T. COC... 1. ccc ceeee ee cee cece eee ne ee cee eines 24 504 
y ’ ’ Electric current distributer, Thomson & Rice, Jr. _ 198 pounds of, J. H. Stevens . 543,108 | Lamp, Keeler & Hamm. 4,496 to 24 499 


Electric machine, dynamo, T. H. Hicks 
AND EACH BEARING THAT DATE. | Electric machine, dynamo, T. Hooker.. 
. J be Electric motor, alternating, J. A. G. Tru 

(See note at end of list about copies of these patents.! | Electric switch, J. W. Hearn.. 
| Electric transformer. J. A. Mos 
Accordion or similar musical Insernulent, WwW. Electrical switch, H. Stuebner... 
543,367 | Electrodepositing device, J. Boss: 
y- Elevator controller, L. S. Graves. 
543,410 uo 543,412 | Elevator controller, F. B. Graves 
Elevator safety device, W. P. Kid 
Elevator safety stop, J. Taylor..... 


Pendant, G. Hilpert...,... 
543.456 | Sign board, H. H. Dreyer. 
Spoon handle, L. D. Cole.. 
322 | Square, try, L. S. Starrett. 
PAS. 186 Toy money bank, C. A. Baile: 


543,449 
43 336 


43,383 | Rack. See Display rack. 
021 | Radiator shield and frame, G. E. Dixon. 
543,223 | Railway gate, automatic, W. L. V. 
543,181 | Railway signal, J. B. Stewart 
543.346 Railway switch, automatic, 


£ 
25 


Register. See Autographic register. 
543.010 | Registering alarm, J. Miller.... 
543,011 | Registering apparatus, electric, 
543,153 | Registering machine, L. E. Allen 
43,359 | Regulator. See Furnace regulator. Gas pressu: 


TRADE MARKS. 


Baking powder, Southern Manufacturing Com- 


os Engine. See Explosive engine. regulator. Nozzle regulator. Water regu- pany. 

Anchor, H. 0. Dunn. Engine, F. C. Rinsche .. lator. Beer, lager, 
Animal trap, W. H. McWbirter.. Engine’  dantting, BPpPArAtURs gas, awe Walte Rein holder, E. Cavanaughb.............ceeecoeeeeees Beer, lager, Firm of G. Pschorr. 
Annunciator, electrical time, E. M. Edgerton: AULD... ..sceeseeeeees z Rendering and drying apparatus, E. /Holshans Bicycles and accessories the 
Anvil, M. W. McInturff.............0eeceeeeee Envelope, J. ’ Bacher. Rendering apparatus, H. Pfutzner. Manutacturing Company.... 
Armor for boxers, registering, J. Donovan... Explosive engine, M. L. Mery.. 3,157 | Revolving chair, C. C. Trapp......... Bitters, magen, S. B. Rothenberg : 
Armor plates, etc. during process of chilling, Explosive engine, C. We Weiss. 543,168, 543.165 | Riveting machine, S. M. Vauclain. Blood purifier and remedy for rheumatism, W. G. 

apparatus sor indicating warping, etc., of, T. Extension ta le 8 . H. Ripking . 543,053 | Riveting machine, cardboard, Saltzkorn & Nicoiai 543,453 O Donnell ik catoaeaeds acs wwlsmowvenn sens 

MO SIMON S's 6:sore.e.s04:4:n.41506 #0 0:0'esinladeeaiede.se= rele. 543,362 | Eyeglasses, A. S. Weaver 543,363 | Rock drill, hand, T. W. Chapman... . 543,293 | Boots and shoes. Rice & Hutchins... . 

Auger handle, adjustable, J. Tunsted. - 543,413 | Eyeleting machines, power attachment z0E foot Rod and pipe cutter, W. Barbeine... 543,369 | Buttons, link cuff, J. A. Flomerfelt z 5 
Autographic register, D. ‘P. Baxter,..... «. 543,420 power, G. O. Goddard........... siuectecseaseeese 543.339 | Rod or pipe coupling, S. M. Jones. 543,183 | Cement, imported, C. Zunz 26,870 
Autographic register, J. Birdy, Jr.,et al.. 543,342 | Fan, H. D. Jones......... ey . 543,252 | Routing machine, G. W. Symonds. . 548,110 | Cleaning and polishing purposes, infusorial earth 
Axle box, carriage wheel, H chu ppi sser. 543,320 | Fan, automatic, L. Recht. . 543,140 ; Rug fastener, G. H. D. Harris...... . 543,090 for, Colony & Osg00d..........ccccccecec ee tae eases 26,868 
Axle, carriage, S. R. Bailey..............0.- 543,368 | Fence, E. M. Shaeffer....... . 543,321 | Safe, G. B. Cavert......--. . 543,334 | Combs and_ other tortoise shell ornaments, Sin- 
Axle settirg device, J.B. Shultz... .. cee cece wee eee 543,059 | Fence bar, sliding, J. Creech.. . 543,296 | Safety switch, G. Besser............ - 543.077 nock & Sherrill - 26,845 
Axles, lock clamp for securing cranks to, G. W. Fence making machine, Briney & Geron... . 542,988 | Sales pad, W. H. Breakspear et al. 543,329 | Flour, wheat, Campbell Brothers. . 865 

Bennett. ........0.sccsceoscecececcecscecsoccscecece 543,283 | Fence post, Newman & James.............. . 543,398 | Sanding machine. Linn & Lytle.. . 543,155 | Gas burners and their accessories and parts, Weis- 
Bag. See Water bag. Ferric sulphate, making. S. H. Emmens. . 543,002 | Sash fastener, I. L. Atwood.... 513,226 bach Light Company..........0....sseeceee tenes 26,875 
Bag packing machine, W. I. Tuttle.............--. . 543,114 | Filtering apparatus, C. Pai Seiieesssedenisces 543,389 | Sash fastener, H. M. Dinning...... . 542,998 | Hats, boys’ and men’s fur, Beltaire, Lurch & 
Baling press, J. M. Wasbburm................ . 543,278 | Fire alarm box, C. A. Rolfe.. 543,103, 543,104 | Sash fastener, Oettinger & Wallenstein. soe. 943,450 COMPANY. hcccoss Veat.ess ices eaves ueciite eeu eee 26,841 
Band cutter ard feeder, J we 54174 | Fire alarm box, J.T. Stack... 543,063 | Saw filing machine, R. Bauer........... . 543,204 | Horse washing or cleaning preparation, L. B. 
Barrel cover, J. Murray..........22-e008 mae 543,396 | Fire extinguisher, Hughes & Smith... . 543,341 | Saw handle, P. Brown.. ........ 543,289 Lord ie 
Barrel head clamp, H. M. Dellinge . 543,421 | Fire hose valved nozzle, H. W. Ross. , 543,220 ; Scale, computing, W. F. Stimpson........... . 548,323 | Liniment, J. Barnes.. » 264 
Barrel swing, W. D. Lloyd. 2 . 543,388 | Firearm folding stock, A. J. Murray.. .. 543,188 Scraper operating apparatus, H. G. Butler........ 543,832 | Medical compound. certain named, A. H. Wells... . 26.837 
Basket, J. J. Keyes...... « 543,023 | Fireproof construction of floors and i ceilings, A ' Screen. See Window screen. Medical compounds, certain named. C.R. Ray..... 26,856 
Basket cover, H. Weed... ~ 543,279 G. C * 543,082 Screwdriver, J. W. Jomes............ peseeeeeeee o++- 543,096 | Medicinal beverages, Apohaqui Alkaline Spring 
Bath tubs, etc., leg for, J. Stevens. Ap errs «ee 543,196 | Screw thread cutting die, N. E. Martin 543,136 Water Company.........e cece ce eee eco t rer ee eens 26,854 
Bath tubs, wash basins, etc., attachment for, A. Scroll former, P. C. Forrester.......... . 543.233 | Musical instruments, Barrows Music Company.... 

Biegler. ccccesiccassieesscacteh sd ade viacesvene seeece 543,149 | =A. Haget............. eee Secondary battery. KW. Boettcher..............-..--+ 543,372 | Plaster. calcined, Keystone Plaster Company...... 
Battery. See Secondary batter. Fodaer cutter, N. Hoffman. | Seed delinting machine, cotton, G. W. Washburn 543,202 | Remedy for anemia, chlorosis, megrim, and neu- 
Battery plate. secondary, J. J. Rooney.... Fodder cutter conveyer, J. Dick. 3 | Separator. See Centrifugal separator. ralgia, Knoll & Company sald cries seca asebsee OO aca’ 26,860 
Bearing antifriction, A. W. Grant.. Folding seat chair, S. W. Carter... Sewing machine feeding mechanism, J. Vannette 543068 | Remedy ‘for coughs, colds, and pulmonary co m- 
Bearing, antifriction, F. Mossberg Food regulators, device for baby. . Sewing machine groove cutting attachment, A. __. plaints, Bartlett & Villinger : 6,858 
Beating-out machine, J. J. Heys: Form for clothing, display, A. O. Kuehmated sete 543,344 Ge TAVIONE coke sacs hoses oases Sees sce vews wenign Sees 543,431 | Salve, J. Hubbard.............- 
Bed, invalid, W.J. Dawson et al. Furnace. See Garbage furnace. Glass annealing Sewing machine, overedge, E. & R. Cornely. Salve. W. F. A. Neynaber. = te 
Bedstead bracing, J. T. C. Jones furnace. Glory hole furnace. Smoke consum- 543,295, 543,835 | Scarf pins. E. EB. HickOK.........ccce cnc sees eeeee cece 2 
Bell, bicycle, R. M. Beatty ...... ing furnace. | Sewing machine stop mechanism, J. Douglas ..... 543,442 | Shoes, school, Hamilton, Brown Shoe Company, 
Bell ringing valve, S. A. Jenning: Furnace, A. M. Hewlett.............. aeSeesensisess .. 543,018 Shaft trace connection, vehicle, J. H. Wise beart. .543.225 26,843, 26.844 


| Silks, embrvuidery. J. Pearsall & Company... . 26 839 
543,230 H Skates, Starr Manufacturing Company.. 
543.348 | Snuff. 'T. H. Garrett & Company........ 
543,275 | Soaps for use upon fabrics, leather, an 
543,026 terial, D. A, Kendall.. 
543.377 | Squares and rules, mechanics’, Eagle Sq 
5 facturing Company fafa Note a 
Umbrellas, cane sheaths for, E. H. H 
Washing powders, VW. McGlaughilin. 
Watch cases and movements, Dnere 
Manufacturing Company.. 
Yarns of wool, worsted, or 


Belting for transmission of power, Furnace regulator. W. R. Smith. 
Gage. See Hemming gage. 
Game apparatus, J. Jessup.. 
Garbage furnace, W. S. Hull. 
Garment hanger’ and stretcher, 
Garment supporter, Robbins & ‘Henssler 
Garment supporter, D. H. Warner 


. 543,061 | Shaft, unfversal drill, M.S. P. Dahl 
Shafts, sinking, J. A. Dubbs 
. 543,251 | Shaving apparatus, F.W.N 
543,134 | Shears. J. A. Vernet.. 
| Shears joint. A. J. Krank. 
! Shoes, manufacturing cor 
543,277 Shutter fastener, A. Hulman 
Gas pressure regulator, J. H. Lowe . 543,448 | Sifter, asb, J. H. Hayner... 
543,192 | Gate. See Railway gat Sifting pulverized clay, m: 
543,101 | Gate, H. S. Sherman................ 543.406 tery 
543,345 | Glass annealin. furnat 543,207 | Signal. 

Glass press, C. Kuhlewind 543'154 | Slack adjuster, A. Chubb, Jr 
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Bicycle saddle, H. & F. Mesin 
Bicycle wheel, G. J. Loomis. 
Bimetallic plates, slabs, etc 
Rodig.......... : 
Binder, temporary: 
Bird cage, T, L. & W. F. Maxwell. 
Blacking receptacle for blacking b. 


lier & Prior. 543,200 | Glory hole furuace, G. Cleis.. ! 542990 | Slack adjuster, W. H. Marshall Company... 
Boilers, high or low water alarm for stears, Glove fastening, Thompson & Zuver. - 543,432 | Sled, logging, va Vanderhei ae 

Pierard & Guinet..............cceeeee . 543,139 | Glycocol derivative, aromatic, W. Majert. 2. 543,; 214 | Smoke corsuming furnace, V. K. McElheny. 543) 424 
Bolting machine, W. D. Gray.. . 543.088 Gopher trap, pocket. A. Butzer........06 ". 543,206 | Soldering end seams of sheet metgts cans, A printed covy of the specification and drawing of 
Bonding and tying device, W. on . 543,014 | Grader, road, B. Poulson....... «» 543, "191 wacbine for, L. Petterson - 543,401 | any patent in the foregoing list, or any patent in print 
Bone cutting machine, H. H. V. Lilley..... .. 543,033 | Grain drill, C. E. Patrie...... 9 | Sole leveling machine, B.C. Judd..... : . 2. 543,885 issued since 1863, will be furnished from this office for 
Book holder, J. W. oh ark. ....... wie seine’ . 543 081 | Grate, shaking and dumping, C.:P. Sope Sole rounding machine, Kallusch & Juruick....... 543,304 | 25 cents. In ordering please state the name and number 
Boot or shoe tree, G. H. Clark........... ... +e 543,436 Grave vaults, apparatus for manipulating, J. A. Sprirg. See Vehicle spring. of the patent desired, and remit to Munn & Co.. 361 
Boot or shoe trees, fore part for, G. H. Clark..... . 543,148 Work . 543.073 | Stamp affixing machine, T.C. Devlin............... 543,441 | Broadway New York. 
Boots or shoes while being operated upon, Grinding machine, cutlery, ‘A. F Bannister. ..... + 543,076 Stamp attaching and sealing machine, T. eve 4 a - 

machine for holding, G. H. Clark..............+ 543,147 | Guns. ejecting and cocking meen iemfor breake ViM cee'd a xnora co eneatens cee ne weeccecvees oe 043,440 Canadian vatrents may now be obtained by tne in- 
Bottle stoppers, means for detecting withdrawal down, Young & Barton...........cceecceeceesoee 543.366 | Stamp, time, W. S. Jarboe.. .. 543,248 | ventors for any of the inventions named in the fure- 

Of B.cNichols cic iensieesibade suis wedduatacaeace . 543,217 | Hammer, drop, J. A. Horton ..... Starting or stop ing mechanism, J.J. Heys. . 543,242 | going list, provided they aresimple, at a cost of $40 each. 
Bottle supporting apparatus, nursing, W. Gill... 543,150 | Hammer nail holding attachment, H. JS. Lewis... peer Stay, dress, D, WaAP>mer.........0ee0e a's - 543.069 | If complicated the cost will be a little more. For full 
Bottling, filing and stoppering machine iors T. Hanger. See Garment hanger. | Steain engine, compound, C. C. Schlared. + $43,057 | instructions address Munn & Co., 361 Broadway, New 

Sutcliffe...............-6 os eees ceevccccccecceesseves O43113 | Hasp, W. Firfleld......0....scceccccccccescecessesees + 043,232 Steam joint, rotary, J. B. ‘Morgan..........c+...s+0 643,045 | York. Other foreign patents may also be obtained. 
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Made of Large Blocks of Emery Set in Metal. 
Fastest Grinders known. 


EMERY 


Can grind anything 
NO PICKING, 
Made Sharp. stay Sharp 
Will Kit any Mill Frame. 
Cheap as Best Krench Bubrs. 


MILLSTONES. 


Boston Mass. 


ment, as the letter press. Advertisements must be 

teceived at Publication Office as early as Thursday 

morning to appear in the foiiowing week’s issue. 
Foot Power 


Star *& pie a 
Lathes Cross Feed 


9 and 12 inch Swing. 
New Designs. Novel Features. 
Send for Catalogue B. 
SENECA FALLS MFG. COMPANY, 
695 Water St., Seneca Falls, N. ¥. 


BUY 
| TELEPHONES 


That are good—not **cheap things.” 
ence in cost is little. We guarantee our apparatus and 


The difter- 


guarantee our customers against loss by patent suits. 
ur guarantee and instruments are BOTH GOOD. 
WESTERN THLEPHONE CONSTRUCTION CO., 

440 Monadnock Block, CHICAGO. 

Largest Manufacturers of Telephones in the United States 


“WOLVERINE” GAS av? GASOLINE 
ENGINE STATIONARY 


yj and MARINE. 
The “ Wolverine” is the only re- 
versible Marine Gas Engine on 
sy the market. It is the lightest en- 
gine for its power. Requires no 

9 licensed engineer. Abso- 
==lutely safe. Manufact’d by 


j= WOLVERINE MOTOR WORKS, 
12 Huron Street, 
MICH. 


Pumping Water by Comessed. Ais, 


Wetake pleasure in announcing that by arrangements 
made with J.G. Pohlé, we are enabled to furnish our 
customers with the 


POHLE AIR LIFT PUMP, 


LAT H E S$ Shapers, Planers, Drills, Machine Shop 
4 Outfits, Foot Lathes, Tools and Supplies. 

Catalogue Kree. SEBASTIAN LATHE CO., 
120 CULVERT ST., CINCINNATI, O. 
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FOOT POWER LATHES 


For Electrical and Experimental 
Work 

Gunsmiths and Tool Makers 

> General Machine Shop Work 

Bicycle Repair Work 

a 
High Grade Tools 
Correct in Principle 


GRAND RAPIDS, 


‘CBDOLSOSOCCOOOESEOCEOOOESOOOSOOCLS 


Elegant in Design $ protected by numerous American and Yoreign patents. 
ior i i This.department ot our business will be under the per- 
Superior we Construction,” 3 sonal supervision of Dr. Pohlé, the inventor and pat’ee. 
cATALOGUE © THE INGERSOLL-SERGHEANT DRILL CO. 
THE BEST FOOT POWER LATHES MADE epee 3 Havemeyer Building, 26 Cortlanat St., New York. 
—_——_— e = 
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W. F. & JOHN BARNES CO. } =ib Oy 
< a a 
e a 
1999 RUBY STREET, ROCKFORD, ILLS. $ ( a 
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2000000000000 00C000000 0000000: 
E. Konigslow. Manufac- 


T0 INVENTOR » turer of Fine Machinery 


and Models, offers Special Facilities to Invent- 
ors. Guarantees to work out ideas in strictest secrecy, 
and any improvement that he can suggest goes with the 
work. ‘Thousands of men ha ve crude though really val- 
uable ideas, which they lack mechanical training to de- 
velop. Novelties and patented articles manufactured 
by contract. 181 Seneca St., Cleveland, Ohio. 


Starrett’s Universal Surface Gauge 


This gauge has joint at 
base allowing spindle 
and scriber to be moved 
back and forth and 
osition 
orizon- 


GENERAL MACHINERY IN ai 
a 
MINING TUNNELING. 

QUARRY &RALRORD WORK . 


RAND DRILLCo 23 Park Place New YoRK aa. 4 
CALENDOLIS TYPESETTING MA- 


chine.—Descriptiun of a machine recently invented by 
Father Calendoli, a Sicilian Dominican, which permits 
an experienced operator to compose fifty thousand let- 
tersun hour. With 7 illustrations. Contained in SCIEN- 
‘TIFIC AMERICAN SUPPLEMENT, No. 1005. Price 10 
ecnts. To be had at this office and from all newsdealers, 


VANDUZEN Se" PUMP 


JET 


ty back THE BEST IN THE WORLD. — 
tes 3.00 Pumps Any Kind of Liquid. 
aaaae 3.50 Always in Order, never Clogs nor 


freezes. Every Pump Guaranteed. 


10 SI 
200 to 12000 Gallons per Hour. 
Cost $'7 to $75 each. Address 


THE E. W. VANDUZEN C0., 


102 to 108 E. Second St., Cincinnati, 0. 


ARGON, THE NEW CONSTITUENT 


of the Atmosphere.—A very full abstract of a paper by 
Lord Rayleigh and Prof. William Ramsay, read before 
the Royal Society. Reasons for suspecting a hitherto 
undiscovered constituent in the air. Proof of the pres- 
ence of argon in the air by atmolysis. Separation of 
argon ona large scale. Density, spectrum and behavior 
of argon. Liquefaction and soliditication of argon. Con- 
tained in SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 
1000. 1001 and 100°. Price 10 cents each. To be 
had at. this office’and from all newsdealers. 


cientific Rook Satalogue 


RECENTLY PUBLISHED. 


Our New Catalogue containing over 100 pages, includ- 
ing works on more than fiftv different subjects. Will 
be mailed free to any address on application. 


MUNN & CU., Publishers SCIENTIFIC AMERICAN, 
361 Broadway, New York. 
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7S ; 
ATi CATALOGUES 
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NEW PIPE WRENCH 


aN 
@x Grips Quickly and Firmly, GALVANIZED 
oN as well as other Pipe, and will Not Crush 
it. Won’t lock on pipe. Does not 
mar nut or highly polished 
fitting. Other 
features. 
Dealers. 


Send for Little Book, Free. ») © @ 
SAMUEL HALL’S SON, 229 West 10th St., New York. 


AMERICAN GAS FURNACE CO. 


of ELIZABETH, N.J., PATENTEES OF 
A Complete System for the generation of a 


CHEAP AND PERFECT FUEL GAS. 
GAS BLAST FURNACES, 


for all kinds of Mechanical Work, 


HIGH PRESSURE BLOWERS, ETC. 
(= Illustrated Catalogues on application. 


Address, SO NASSAU STREET. NEW YORK. 


The Berkefeld House Filter 


The Only Filter Removing Typhoid and Cholera 
= Bacilli, tested and indorsed by many 
leading authorities in Europe and Ame- 
erica. It gives a continnous flow of fil- 
tered water, absolutely free from 
germs. It is easily cleaned, as all ime 
purities remain on the surface of the 
filtering cylinder. Cylinders can be ster- 
_ flized by boiling in water for one hour. 
Send for circulars and prices to the 

BERKEFELD FILTER CoO., 
4 Cedar Street, New York. 


Western University of Penn’. 


The leading institution of learning between 
the Susquehanna River and the Lakes. 


The College, The Engineering School, (Civil, Mechan- 
ical, Electrical, and Mining Engineering), The Medical 
College. 

For catalogue, address the Chancellor, 


W. J. HOLLAND, ALLEGHENY, Pa. 


VSOYOBNOWN — & WAGATMAS 
NOW READY! 


Seventeenth Edition of 


Experimental Science 


All 


cle Sci. Am. 
JTume 23, 1894, 


See Illus. Arti- 


REVISED AND ENLARGED. 
120 Pages and 110 Superb Cuts added. 


Just the thing for a holiday present for any man, 
woman, student, teacher, or any One interested in science. 
In the new matter contained in the last edition will be 


found the Scientific Use of the Phonograph. the curious 
optical illusion known as the Anorthoscope, together 
with other new and interesting Optical Illusions, the 


\Premo Gameras 


Fx 


Premos 
Produce 
Perfect 
Pictures 


Are perfect in construction. workmanship 
and finish, and contain more modern im- 
provements than any other Camera. We 
make several styles and guarantee them all 


ROCHESTER OPTICAL CO. 


22 SOUTH STREET, ROCHESTER, N. Y. 


They All Like It. 
The Ladies Like It. 
So Do The Men. 
Children Enjoy It. 
Layman Pneumatic Boats. 
0 See Scr. AM., May 18, 1895. 
Send 4c. in stamps for our hand: 
somely illustrated catalogue. 

Address H. D. LAYMAN, 

851 Broadway, New York. 


AW FABER 


Manufactory Established 1761. 
LEAD PENCILS, COLORED PENCILS, SLATE 
PENCILS, WRITING SLATES, STEEL PENS, GOLD 
PENS, INKS, PENCIL CASES IN SILVER AND IN 
GOLD, STATIONERS’ RUBBER GOODS, RULERS, 
COLORS AND ARTISTS’ MATERIALS. 


78 Reade Street, New York, N. Y. 
Manufactory Established 1761. 


“Pacific” & “Union” 
Gas & Gasoline 
ENCINES. 


Marine and Station- 
ary. lto%5h.p. 
Safe, Simple, Eco- 
The GLOBE GAS 
e 

ENCINE CO. 

Merion Av. & 49th St. 
Philadelphia, Pa. 


ARTESIAN WELLS —BY PROF. E. 


G. Smith. A paper on artesian wells as u source of 
water supply. Essential geological conditions of arte- 
sian wells. Some chemical features of artesian well 
supply. Contained in SCIENTIFIC AMERICAN SUP- 
PLEMENT. No. 943. Price 10 cents. To be had at this 
office and from all newsdeulers. 


AWELL DRILLING MACHINERY, 

\ MANUFAC TURED BY 

\ WILLIAMS BROTHERS, 
\ ITHACA, N.Y. 

| MOUNTED OR ON SILLS, FOR 

DEEP OR SHALLOW WELLS, WITH 


STEAM OR HORSE POWER 
Ne} SEND FOR CATALOGUE 
SOS ADDRESS WILLIAMS BROS.JTHAGA.N. 


Experimental & Model Work 


E. V. BAILLARD, 106 Liberty Street, N. Y. 
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GAS ENGINES & VENTILATING FANS 


The best Motor in the world for driving all kinds of 
light machinery, noiseless, neat, compact; invaluable 
for blowing church organs, running printing presses, 
coffee mills, ventilating fans, ice cream freezers, meat 
choppers, etc. In use the world over,and recommended 
by water companies everywhere. Address for circular, 
Backus Water Motor Co., Newark, N.J,, U.S.A, 


TOWERS ano TANKS 


PATENT SECTIONAL i 


ALL IRON TOWERS 


of 4 and 12 Columns, 


for Water Works, Cities, Towns, 
and Manufactories. 


PLAIN, ALL WOOD TOWERS 


ELEVATED TANKS 
for Automatic Fire Sprinkler Plants 


MANUFACTURERS OF 
IRON and STEEL TANKS. 


Louisiana Red Cypress Wood Tanks 
a Specialty. 


W. E. CALDWELL CO., 


| 219 E. Main Street, 
LOUISVILLE, KY., U. S. A. 


IC 


MACHINES. Corliss Engines. Brewers’ 
and Bottlers’ Machinery. 'THE VILTER 


MECHANICAL DRAWING: 


ERE 
Mechanics, Steam Engineering, Electricity, 
Architecture, R, R. and Bridge Engineering, 
Plumbing, Heating, Mining, English Branch. 
es, Send for free circular, stating subject 
wish to study or your trade, 


“‘orrespondence School of Industrial 
Sciences, SCRANTON. P 


THE M. & B. TELEPHONE. 


Absolutely Non-infringing. 

Absolutely Guaranteed. 

Absolutely the Best Exchange 

SWITCH BOARDS. 

Illustrated Catalogue on application Free. 
- « GB Agents Wanted. . 

THE U. S. TELEPHONE CONSTRUCTION CO. 

131-133 S. Fourth St., PHILADELPHIA. 


Parson's Horological Institute. 


School for ((Latchmakers 


ENGRAVERS AND JEWELERS. 


GS Send for Catalogue and References. 


ParRson’s HOROLOGICAL INSTITUTE, 
302 Bradley Avenue. PEORIA, ILL. 


THE 


@- ESTABLISHED 1845. 
The Most Popular Scientific Paper in the World 


Only $3.00 a Year, Including Postage. 
Weekly--5:2 Numbersa Year. 


This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Flectricity.Telegrapby, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of Patents each week. 

Terms of Subscription.—One copy of the SCIEN- 
TIFIC AMERICAN will be sent for one year - 52 numbers— 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of Three Dollars by 
the publishers; six months, $1.50; three months, $1.00. 

Clubs.-— Special rates for several names, and to Post- 
masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender’s risk. Address 
all letters and make al) orders, drafts, etc., payable to 

MUNN & CO., 361 Broadway, New York. 
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Scientitic American Supplement 


This is a separate and distinct publication from THE 
SCIENTIFIC AMERICAN, but is uniform therewith in 
size, every number containing sixteen large pages full 
of engravings, many cf which are taken from foreign 
papers anc accompanied with translated descriptions. 
THE SCIENTIFIC AMERICAN SUPPLEMENT is published 
weekly, and includes a very wide range of contents. It 
preserts the most recent papers by eminent writers in 
all the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy, Natural 
History, Geography, Archeology, Astronomy, Chemis- 


try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Engineering, Mining, Ship Building, 
Marine Engineering, Photography, Technology. Manu- 
facturing Industries,Sanitary Engineering, Agriculture, 
Horticulture, Domestic Economy, Biography. Medicine, 
etc. A vast amount of fresh and valuable information 
obtainable in no other publication. 

The most important Engineering Works, Mechanisms. 
and Manufactures at home and abroad are illustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT. for the United States. 
Canada, and Mexico. $5.00 a year; or one copy of the 
ScIENTIFIC AMERICAN and one copy of the SUPPLE- 
MENT, bot-b mailed for one year to one address for $7.00. 
Single copies, 10 cents. Address and remit by postal 
order, express money order, or check, 

MUNN & CO., 361 Broadway, New York. 
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Fart Vesvy BAe tin 
Buildirg KBdition. 


THE SCIENTIFIC AMERICAN BUILDING EDITION is 
issued monthly. $2.50 a year. Single copies. 25 cents. 
Thirty-two large quarto pages. forming a large and 
splendid Magazine of Architecture, richly adorned with 
elegant plates and other fine engravings; illustrating the 
most interesting examples ot modern Architectural 
Construction and allied subjects. 

A special feature is the presentation in each number 
of avariety of the latest and best plans for private resi- 
dences. city and country, including those of very mod- 
erate cost as well asthe more expensive. Drawings in 
perspective and in color are given, together witb Floor 
Plans. Descriptions, Locations, Estimated Cost, etc. 

The elegance and cheapness of this magnificent work 
have won for it the Largest Circulation of any 
Architectural publication in the world. Sold by all 
newsdealers. $2.50a year. Remit to 

MUNN & CO., 361 Broadway, New York. 
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Cc FZ qd e t e 

Export Cdition 
of the SCIENTIFIC AMERICAN, with whieh fs incor- 
porated “LA AMERICA CIENTIFICA E INDUSTRIAL,” 
or Spanish edition of the SCIENTIFIC AMERICAN is pub- 
lished monthly, and is uniform in size and typography 
with the SCIENTIFIC AMERICAN. Every number con- 
tains about 50 pages, profusely illustrated. It is the finest 
scientific, industrial export paper published. It circu- 
lates throughout Cuba, the West Indies, Mexico, Cen- 


Optical Projection of Opaque Objects. new experiments 
in Projecticn, Iridescent Giass, some points in Photo- 

raphy. inciuding Hand Cameras, Cane Cameras, etc.: 
Systems of Electrical Distribution, Electrical Ore Find- 
er, Flectrical Rocker, Flectrie Chimes, How to Color 
Lantern Slides, Study of the Stars,and a great deal of 
other new matter which will prove of interest to scien- 
tific readers. : 

840 pages, 182 fine cuts, substantially and beautifully 
bound. Price in cloth, by mail. $4, Half morocco, $5. 


CBr send Jor viustrated circuiar, 


MUNN & CO., Publishers, 


Office of the SCIENTIFIC AMERICAN 


’ 
461 BRUADWAY, NEW YORK. 


Moulding Press combinea, 


tor making perfect Celluloid Stre- 
reoty.pes to be used in place of metal 
stereotypes. Also formaking ltub- 
ber stamps. Should be in use in 
every printing office. See SclI. AM., 
Dec. 30, 1893. Send for circular to 


THE J. F. W. DORMAN CO. 


217 E. German St., Baltimore, Md. 
Manufacturers of 
Rubber Stamps, Vulcanizers, Stereo- 
type Machinery and Supplies. 


The “Climax” Stereotyper, 


AND 


Mra. Co., 399 Clinton Street, Milwaukee, Wis. 


tral and South America, Spain and Spanish possessions 
—wherever the Spanish language is spoken. THE SCI- 
ENTIFIC AMERICAN EXPORT EDITION has a large 
guaranteed circulation in a]l commercia) places through- 
out the world. $3.00a year. postpaid, to any part of the 
world. Single copies, 25 cents. 

(@ Manufacturers and others who desire to secure 
foreign trade may bave large and handscmely displayed 
announcements published in this edition at a very 
moderate cost. Rates upon application. 

MUNN & CO.. Pubiishers, 
361 Broadway, New York. 
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Founded by Mathew Carey, 1785. 
HENRY CAREY BAIRD & CO. 


INDUSTRIAL PUBLISHERS, BOUKSELLERS & IMPORTERS 
810 Walnut St.. Philadelphia, Pa. U.S.A. 


Ge Our New aud Revised Catalogue of Practical and 
Scientific Books, 90 pages, 8vo, and our other Catalogues 
and Circulars, the whole covering every branch of Sci- 
ence applied to the Arts, sent free and free of postage 
to any one in any part of the world who will furnish his 
address. 


The Scientific American 


Reference Book. 


A most useful little bound book of 150 pages, com- 
prising, probably, the most extensive variety of stand- 


ard, practical, condensed information ever furnished ' 


to the public for so small a price, only 25 cents. 

Among its contents are: The Last Census of the 
United States (1890), by States, Territories,and Coun- 
ties; Tabie of Cities having over 8,000 inhabitants; 
Map of the United States— miniature outline; The 
Patent Laws full text); The Trade Mark Law (full 
text); Tne Copyright Law (full text); Tbe Principal 
Mechanical Movements—illustrated by 150 small dia- 
grams—of value to inventors and designers of mechan- 
ism; Medallion Portraits of Distinguished American 
Inventors; Valuable Tables relating to Steam, Elec- 
tricity, Heat, Metals, Weights, and Measures. 

GE Sent by mail to any address on receipt of price, 
25 cents. 

MUNN & CO., Publishers, 
361 Broadway, New York. 
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HOW DID IT GAIN THE NAME OF 


“The [pight Running [)ensmore’”’? 
Because, in actual operation, owing to the compound leverage, the fingers in striking 


the keys GRADUALLY, INSTEAD OF SUDDENLY, overcome the inertia of the typebars. 


« » . This principle is made exceedingly clear by illustrations in our free pamphlet. . . 


Adopted by the U. S. War Department in 1893._ Government_contract renewed in 1894, Supplied Densmores to 
the Government Land Offices throughout the U. S. in 1895. First Densmore purchased by the Carnegie Steel Co. 


DENSMORE TYPEWRITER CO., 316 Broadway, New York. 


in 1892; they now own 33. 


If you 


Drive 
Much, 


you wanta 


Bell Odometer 


When attached to carriage axle. 
1,600 miles and repeats. Rings a bell at each mile. Price, 
mailed, $5.00. Send height of rear wheel in ordering. 

(& Write for descriptive circular. 


DAVIS, STEBBINS & CO., 33 Sudbury St., Boston, Mass. 


SINTZ GAS ENGINE CO. 


GRAND an Mang MICH, 


keeps a record for 


Manufacturers of the Sintz Sta- 
tionary and Marine Gas and 
Gasoline Engines. Especially 
adapted for Boats and Hlectric 
Lighting. Runs with manufac- 
tured or natura! gas— Boats and 
launches. Prices within the reach 


FOR ALL 


FIRE BRICK PURPOSES. 


- GF Send for Prices and Catalogue. 
BROOKLYN FIRE BRICK WORKS. 
88 Van Dyke Street, BROOKLYN, N. Y. 


EMPIRE 


e BOILER CLEANER @ 


COMPOUND 


E* We Don’t Offer Gratuities. but our 
s Circular will give you the information 
that will enable you to Save ‘Time, 
Trouble and Money, Tried, ap- 
proved, and being used by the Largest 
Railways and Pactories ii the East. 
FFICE: 


Kemble Bldg.,19 Whitehall St.,N.Y. 


for use in the arts, Killing Insects 
in Grain, Killing Burrowing An- 
imals, etc. Manufactured by 
E. R. TAY LOR, Cleveland, Ohio 


athe Typewriter 


EXCHANGE, 
1 Barclay St., New York 


We will save you from 10 to 
50 per cent. on Typewriters 
of all makes. 


{& Send for catalogue. 


HELLO, CENTRAL! 


Do you use telephones? [f 80, we can_give 
you just what youwant. Our specialty is Blake 
Transmitters. There isa ‘‘ best” in everytbing, 
) and ours are the best. We supply complete 
telephones or all or any of the parts to construct 
atelephone. Write for illustrated catalogue. 

PHENIX INTERIOR TELEPHONE Co., 
131 Liberty St., New York. 


d\ Valuable Book 


BI-SULPHID 
OF CARBON 


12,500 Keceipts, 


GUS Pages. 
Bound in Sheep, $6. 
This splendid work contains a careful compilation of 


Price $5. 
Half-Morocco, $6.50. 


the most useful Receipts and Replies given in the Notes 
and Queries of correspondents as published in the sci- 
entific American duringt he past fifty years; together 
with many valuable and important additions. 


Over Eweive Thousand selected Receipts are 
here collected; nearly every branch of the useful arts 
being represented. It is by far the most comprehensive 
volume of the kind ever placed before the public. 


_ he work may be regarded as the product of the stud- 
ies and practical experience of the ablest chemists and 
workers in all parts of the world; the information given 
being of the highest vaiue. arranged and condensed in 
concise form convenient for ready use. 

Aimost every inquiry that can be thought of, relating 
to formule used in the various manufacturing indus- 
tries, will here be found answered. 

Instructions for working many different processes in 
the arts are given. 


Those who are engaged in any branch of industry 
probably will find in this book much that is of practical 
vaiue in their respective callings. 

Those who are in search of independent business or 
employment, reiating to the home manufacture of sam- 
ple articles, will find in it hundreds of most excellent 

uggestions. 
G2 Send for Descriptive Circular. 
MUNN & Co., Publishers, 
SCIENTIFIC AMERICAN OFFICE, 


361 Broadway, New York. 


ofall. (8 Send for Catalogue. 
Mention this paper. 


GEM TELEGRAPH 


3 Guaranteed 
Sf iz Ne Perfect. OUTFIT $2,00 
Ved /]p Consists of Sounder and Key Board on 
YW) a Oak Base, Zinc and Carbon for Battery, 
Copper Wire, Morse Alphabet, Full Instruc- 
tions and Directions. Complete ready for work. 
Endorsed by prominent electricians. Sent by 
C. A. CLEAVER & CO., 206 LaSalle St., Chicago 
H H Send 2c. stamp for 24 
Engineers and Firemen pare pamonict con- 
taining a list of questions asked by a board of examin- 


/ Package of Staples, Bundle of Insulated 
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MANUFACTURERS of special tools or devices 
wishing them introduced with little expense, please 
address AGENT, Box 834, Albany, N. Y. 


MEssRS. MUNN & Co, Solicitors 
ef Patents, have had nearly fifty 
years’ continuous experience. Any 
one may quickly ascertain, free, 
whether an invention probably is 
patentable by writing to Munn & Co. 
Communications strictly confiden- 
tial. A handbook of patents and 
how to obtain them sent free. 


PATENTS: 


taken through Munn & Co. receive 
special notice in the Scientific Amer- § 
ican. This splendid weekly paper, 
elegantly illustrated, has the largest ‘ 
circulation of any scientific work. 
$8 a year. Specimen copies free. 
Address MUNN & CO., 
New York, 361 Broadway. 
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Small Foot Power Drill Press 


Now ready forthe market. | 
For Bicycle Repairing and all kinds of 
Small Drili Work. Manufactured specially 
forsmall work. Just the thing for Experi- 
menters, Electricians, Inventors and Model 
Makers. Made for power use without stand. 
Sells at merely a nominal price. 
= Full particulars and prices by mail. 
, RICHARDS MFG. CO., 
218 Fulton St.. Brooklyn, N. Y. 
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AMERICAN PATENTS.—AN INTER- 
esting and valuable tabie showiny the number of patents 
granted for the various subjects upon which petitions 
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31, 1894. Contained in SCIENTIFIC AMERICAN S8UP- 
PLEMENT, No. 1002, Price 10 cents. To be had at 
this office and from all newsdealers. 


Shipped anywhere 
C.0.D. Saving you 
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'$100‘Oakw ood’for$62.50 
$85 ‘arlington’ ** $45.00 
$65 “ 66 $37.50 
= $20 =« s+ $10.90 
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to301bs.; all stylesand prices. Large illustrated catalogue free. 
Cash Buyers’Union, 162 W.VanBuren St.B 121 Chicago 
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condition. price, and how quick shipment can be made 
to B. G. L, Box 773, New York. 


SEND FOR CIRCULAR. 
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of Novelties and Articles suitable for Dealers in Sta- 
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them known through 


‘The Bookseller, Newsdealer and Stationer,”’ 


which has the widest and largest circulation of any 

Trade Journal in this line. Published on the Ist and 

15th of each month at No. 29 Beekman Street, NewYork. 
G&” Sample copy sent free on application. 


BRASS BAND 


Instruments, Drums, Uniforms, Equip- 
ments for Bands and Drum Corps. Low- 
est prices ever quoted, Fine Catalog, 400 
Illustrations, mailed free; it gives Band 
Music & Instructions for Amateur Bands. 


LYON & HEALY, 33-35 Adams St., Chicago. 


SEND. for Catalogue of 
the Musical Instru- 
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Violins repaired by the 
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New Patents and Important Improve- 
ment. U.S. Gov’t Manufacturer. 
Illustrated book of 430 pages and for- 
mula for measuring sent free. 

A. A. MARKS, 

701 BROADWAY, NEW YORK CITY. 


How To Make a Dynamo 


OR MOTOR. % horse power_size, illustrated with 
full working drawings. By Edw. Trevert. Price 10c. 
Bubier Publishing Co., Lynn, Mass. 


ICE-HOUSK AND COLD ROOM.—BY 


R G. Hatfield. With directions for construction. Four 
engravings. Contained in SCIENTIFIC AMERICAN SUP- 
PLEMENT, No. 5%. Price 10 cents. To be had at this 
office and from al] newsdealers 
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buys a beautiful little Canoe; or 
a pagnificent Pleasure Boat for 
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THE BICYCLE; ITS INFLUENCE IN 
Health and Disease.—By G. M. Hammond, M.D. A val- 
uable and interesting paper in which the subject is ex- 
haustively treated from the following standpoints; 1. 
The use of the cycle by persons in health. 2. he use of 
the cycle by persons diseased. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 1002. Price 10 cents. 
To be had at this office and from all newsdealers. 
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Sent prepaid to any part of U. 8. or Can- 
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namo Motor, Gas and Steam Engine 
y Castings, Students’ and Experimenters’ 

Supplies. Send Stamp for Circulars. 
wt? Franklin Electric Mfg.Co., Miamisburg,0. 
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Brass, Iron, Steel & German Silver 


g IT is the only practicable and 
verfect driving lamp ever made. 
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Z | 77 Laight Street, 
= : New York. 
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to aselect list of manufacturers in U.S. Get our rates 
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ooks 
Useful, Beautiful and Cheap. 


Any person about to erect a dwelling house or sta- 
ble, either in the country or city, or any builder wishing 
to examine the latest and best plans for a church, 
school house, club house, or any other public building 
of high or low cost, should procure a complete set of 
the ARCHITECTS’ AND BUILDERS’ EDITION of the ScI- 
ENTIFIC AMERICAN. 

The information these volumes contain renders the 
work almost indispensable to the architect and builder, 
and persons about to build for themselves will find the 
work suggestive and most useful. They contain draw- 
ings in perspective and in color, together with floor 
plans, costs, location of residence, etc. 

Two volumes are published anrualiy. Volumes 1 to 
18, which include all the numbers of this work from 
commencement to December, 1894, may now be obtained 
at this office or from Booksellers and Newsdealers. 
Price, stitched in paper, $2.00 per volume. These vol- 
umes contain all the plates, and all the other interesting 
matter pertaining to the work. They are of great per- 
manent value. Forwarded to any address. 

MUNN & CO., Publishers, 


361 Broadway, New York, 
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Great Special Offer 


Scientific American. 


Thousands of doctors, lawyers, clergymen, business men, teacbers, scholars, and.parents, as well as thousands 
of other readers of this paper, have requested us to make a special offer, fora limited time, on our great 


standard dictionary and encyclopedia of the world’s knowledge. 
as a meaus of advertising this great storehouse of information. 


offer. as the very low price and extremel 


We have decided to do so simply 
We do not expect to make money by this 


liberal terms offered but little more than pays for paper, printing, 


and binding; but the tremendous amount of talk created will help to advertise this most modern and up-to-date 
home reference library. Believing the readers of this paper are intelligent, well meaning, and trustworthy 
we do not hesitate in placing before them the greatest bargain ever offered, and on such easy terms that 
any one who can afford an investment of 7 cents per day can take advantage of it. 


No business or professional man, housewife, teacher, student, youn 


or old, prosperous or otherwise, or any 


one else who wishes to keep abreast of the times, or who is interested in the laudable enterprise of self-educa- 


tion, can afford to allow this rare opportunity to pass by without very careful investigation. Understand, 
great work embvdies all the features of a complete dictionary, and a thorough encyclopedia. 


this 
The work has been 


adopted as atext book by many schools and colleges, and is regarded as authority wherever the Eng- 


lish language is spoken. 


The new, revised, enlarged, and entirely up to the times 


Encyclopedic Dictionary —m 


the regular price of which is from $42 to &70, is now cffered all readers of this paper for the insignificant sum 


of 7 


cents per day, in monthly payments of $2 each, until the sum of $16 is paid. 
one-third the regular price of the four magnificent volumes as represented in the picture. 
dictionaries,and encyclopedias was edited by such world-renowne: 


This is but little more than 
This greatest of all 
scholars as 


Dr. ROBT. HUNTER, A.M., F.G.S. Professors HUXLEY, MORRIS, HERRTAGE, ESTOCLET, WILLIAMS, etc., 
assisted by scores of other specialists in various branches of knowledge. 


Over 17 years and $750,000 required in the production of this Magnificent Monument of Education. 


It is a Complete Dictionary 


of the English Language. 
tory, Development, Etymology, b 


Every word is exhaustively treated as to its Origin, His- 
ronunciation, and various other meanings. 


It is a Thorough Encyclopedia of Ang tomy, Botany, Chemistry, Zoology, Geology, Art, Music, Agriculture, 


Physics, Philosophy, Mechanics, History, Mythol 


ogy, Biblical Knowledge, etc. 


in all its 


Electricity branches 


1s treated fully yet con- 


=F 


cisely. Hundreds of words 
and electrical terms are 
found inthis work which 
noother book in existence 
contains. The department 
of flectricity alone is 
worth the price of the 
four volumes. 


It isa Superb Libra- 
ry Book, substantially 
bound, printed from new 
plates, in large, clear type, 
on heavy white paper,and 
illustrated with thousands 
of new pictures made es- 
pecially for this work. 


It is better than all 
other dictionaries. be- 
causethe latest edition of 
Worcester contains but 
116,000 words and 2,126 pa- 
ges: the latest Webster 
contains but 140,000 words 
and 2,01lpages; the Stand- 
ard contains but a little 
over 200,000 words and 2,318 
pages, and even ‘l'he Cen- 
tury contains but 225,000 
words, and sells for $60 to 
$100, Ency clopeedias of va- 
rious kinds sell for $0 to 
$200. bis great ENCY- 
CLOPADIC DIC. 
TIONARY., containing 
5,357 pages, over 3,000 illus- 
trations, bound in four 
handsome volumes, has 
over 250,000 words, 50,000 
encyclopedic subjects, 


y 


The aboveillustration is an exact reproduction of the four magnificent volumes of THE; and is 80ld on such easy 
ENCYCLOP&vIC DICTIONARY. They are bound in rich silk cloth, with gilt back stamp,| terms everybody can buy 
handsomely embossed sides, and marbled edges. Hach volume 9 inches wide, 1144inches| it without financial in- 


long, 3:inches thick. Contains 5,357 pages, 3, 


illustrations. Weight about 40 pounds.! con venience. 


What Good Judges Say about the Work. 


I prize highly The Encyclopedic Dictionary for the 
number of words it contains, for accuracy of defini- 
tions, for fullness of illustrations, and for encyclopedic 
comprehensivefless, 

BISHOP SAMUEL FALLOWS, Chicago, Ill. 


Has many distinctive claims to superiority. Such a 
work has long been needed by the business man, the 
active student, and in the home circle.—Philadelphia 
Inquirer. 


I have examined The Encyclopedic Dictionary, and 
am much pleased with it. It is valuable as a dictionary 
and asa work of reference. It is copious and yet con- 
cise. In all respects it is a work that every student 
should possess. 

GEORGE T. WERTS, Gevernor State of New Jersey. 


The Encyclopedic Dictionary opens tae dictionary 
war which may involve the Century, the Standard, and 
the International.—New York World: 

I consider The Encyclopedic Drcttonary superior to 
Webster, Worcester, Century, or Standard. For the 
busy lawyer who wants to know things quickly, no bet- 
ter reference book could be had. 

BENJAMIN F. HUGHES, 
Attorney and ex-State Senatur, Philadelphia. 


I have Webster, Worcester, and the Century, and for 
encyclopedias I have the Britannica and Appleton’s. 
It is but simple truth to say that The Encyclopedic 
Dictionary is a magnificent substitute for all of them. 

J. ATWOOD, 
Attorney, Leavenworth, Kan. 


Satisfaction guaranteed, or money refunded if books are returned within ten days. 
HOW TO CET THIS GREAT WORK~__—..ssm, 


Send $2 by post-office order, express order, or check, and the entire four handsome volumes will be torwarded. 


Every month thereafter send $2, in the same manner, until the sum of $16 is 


aid. Understand, the whole set 


of 4 volumes is sent when the first $2 is paid; thus you have the use of them while paying the balance, at the rate 


of 7 cents per day. 
agency, Or any bank in Philadelphia. 
and send $14.,: 


All freight or express charges must be paid by 


urchaser. Werefer to any commercia) 


| Any one wishing to pay cash for the complete set, may deduct 10 per cent., 
This allowance is practically the cost of keeping the account if purchased on easy terms. 


Pamphlet of 80 specimen pages free on receipt of 6 cents to pay postage. 


SYNDICATE PUBLISHING CO., 237 So. Eighth St., Philadelphia, Pa. 


"(Please mention this paper.) 


The 

American 

Bell Telephone 
Company, 


125 Milk Street, 
Boston, Mass. 


This Company owns Letters- 


Patent No. 463,569, granted 
to Emile Berliner Novem- 
ber 17, 1891, for a combined 
Telegraph and Telephone, 
covering all forms of 
Microphone Transmitters 

er contact Telephones. 


3 NTS WANTED ror FINE TOOLS ineverysuop, 
c * C.H.BESLY & CO. 


ATALOGUE 
AND AGENCY. CHICAGO, ILL.U.S.A.—" 


Al a Price 


Bicycles, Watches Guns, Ruggies Harness, 
Sewimg Machines Organs. Pianos Sates,Tools 
Sca les of all virietieaxnd 100 other articles. 
Lists free. Cuicago ScaLE Co., Chicago. Ll. 


BRADLEY PULVERIZER CO., 92 


[AUGUST 3, 1895. 


1| The Cranks .. 


Columbia 
Bicycle 


differ from all 
other bicycle 
cranks. Easy 
to take off, 
easy to clean 
bearings,easy 
to put back. 
No nuts or 
bolts to work 
loose orcatch 
trousers, 


Look like 
one piece; are 
one piece me- 
chanically, 


One of the 
many ime 
rovements 
hat maine 
tain Colum= 
bia Standard. 
GET THE NEAREST AGENT 


TO EXPLAIN. 


¥ 
POPE MANUFACTURING CO. 


GENERAL OFFICE AND FACTORIES, HARTFORD, CONN. 


BRANCH STORES } 
BOSTO.’. NEW YORK, CHICAGO, PROVIDENCE, PHILADELPHIA 
BUFFALO, SROOKLYN, BALTIMORE, \WASHINGTON, SAN FRANCISCO 


ENGINES Boilers and Machine Tools. New 
3 and Second-hand. Send stamp for paper 
“Machinery & Supplies.” W. P. Davis, Rochester, N. Y. 

Emery Wheels, Grinding Ma- 


M E RY s chines and Grinders’ Supplies, 

: Quick process and large stock, Whenina burry, 

buy of THE 'TANITE CUO. New YORK CITY 
CINCINNATI, and STROUDSBURG, PA. 


Patented Novelties Manufactured. 


S. P. DENISON, 143 Center St., New ‘fork. 


CIDER & WINE PRESS 


MACHINERY. 

POWER AND HAND PRESSES. 
(Capacity, 10 to 120 Bbls. in ten hours.) 
Send for 50-page Catalogue. 
Empire State Pulley and Press Co. 
FULTON, OSWEGO Co., N. Y. 


DO YOU WANT A 


That you can run i 
yourself. 

That is Clean 

and Safe. 


Send 10 cent stamp for Illustrated Catalogue of ......-. 


THE ONLY NAPHTHA LAUNCH. 


LAUNCH ?——ga— 


That requires 
neither Licensed 
Engineer nor 
Pilot. 


GAS ENGINE AND POWER COMPANY, [85th St., Morris Heights, New York City. 


$6.00 
to $100.00. 


KODAK 


‘The ligtrrest and most practical cameras for hand 
or tripod use. An illustrated manual, free with 
every Kodak, tells how to develop and print the 
pictures. 


Eastman Kodak Company, 
Send for 3 


Rochester, 


ACCOUNTANTS 

who use the Comptometer 
have no trouble with their 
trialbalance, Has it ever oc- 
= curred to you that by gettin 

One you might save lots o 
= time, avoid mistakes and not 
= ruin your nerves? 

Write for Pamphlet. 

FELT & TARRANT MFG CO. 

52-56 ILLINOIS ST., CHICAGO. 


WE ARE BUILDING... 


Catalouge. 


-| The Celebrated ——_—_ 


"HORNSBY-AKROYD' 


a— OIL ENGINE 
. The De La Vergne Refrigerating Machine Co. 
' Foot E. 138TH STREET, NEW YORK. 


The Only Perfect 
Pulverizer of all Re= 


fractory Substances. 


PRIESTMAN SAFETY OIL ENGINE 


* Phenomenally low in cost of operation.”—Franklin Inst. 

NEISTEASL Kerosene, NOT Gasoline 4&9 
ENGINEER 

Hoonomical, Simple, Safe, Au- 


tomatic. For Electric Light- 9& 
ing, Pumping, Milling, etc. ‘ 


PRIESTMAN& COMPANY, Inc. gia i sae 
Front and Tasker Streets, = - 'hiladelphia 


P1002 Profit : 


No Humbug. New Summer Goods, 
Agents wanted in every cily and 
townin U.S. Catalogues Free. 


THE BOLGIANO WATER MOTOR CO. 
Box 13, Baltimore, Md. 


i 
a TT SOA SRI 
L4toxXH.P. THE th 
‘ Motor of 19 Century 
{ \ Can be used any place, to doany 
(\ work,and by any one. No Boil- 
N ° \ er! No Fire! NoSteam! No 
: of) Ashes! No Gauges! No Engi- 
a of)neer! <A perfectly safe Motor 
/ forall places and purposes. Cost 
of operation about one cent an 
hour to each indicated horse pow- 
er. For circulars, etc., address 
ae - Charter Gas Engine Co. 
ECONOMY. REWABLUTY, pO. Box 48. Sterling. Ili. 


JESSOP'S, STEEL 


Wm JESSOP & SONS L | JOHN. ST. NEW YORK 


PRINTING INKS. 


The SCIENTIFIC AMERICAN is printed with CHAS, 
ENEU JOHNSON & CO.’S INK, ‘tenth and Lombard 
Sts., Philadeiphia, and 47 Rose St., opp. Duane, New York 


— 


THE VERY 


MILL 


Will work either wet or dry, and deliver a finished product. 
Capacity, 3 to 4 tons per hour on Phosphate Rock; 1% to 2 
tons per hour on Portland Cement, Quartz, or Ores, depend- 
ing on hardness of material to be pulverized and fineness of 


product. 


NO JOURNALS IN GRINDING CHAMBER. 
MATERIAL. 


Grinds from 30 to 250 Mesh with equal facility. 


BALL RIGID ON SHAFT HAVING DIRECT POSITIVE ACTION ON 
MINIMUM POWER PRODUCES MAXIMUM AMOUNT OF PRODUCT. 
ANTEED IN EVERY RESPECT, BOTH AS TO CONSTRUCTION AND CAPACITY. 
OPERATING EXPENSE MUCH LESS THAN STAMP MILLS. 


IT 1S ABSOLUTELY GUAR- 
FIRST COST, WEAR, AND 
LARGE NUMBER OF MILLS IN USE ON DIF- 


FERENT MATERIALS WITH POSITIVE SUCCESS IN EVERY INSTANCE. 


Correspondence solicited, and illustrated de- 
scriptive pamphlet furnished on application to 


© 1895 SCIENTIFIC AMERICAN, INC. 


STATE STREET. BOSTON. 
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